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A STRACT

This thesis has identified th rimary :egulaory and

admiristrative requirements related to the acquisition of

major automated informaticn systems (AIS). In addition,

case analysis was performed on current ADP projects to eval-

uate the application cf acquisiticn directives and to obtain

peitirent ccst data fcr mcdel develcpment. A baseline model

was created frcm availalle data using the Interactive

Financial Flarning System (IFPS) . This model delineates the

cost elements germane to tle approval and acquisition phases

of the life cycle management process. This concluded the

initial phase of an effort towards a comparison of govern-

ment and Frivat7 sector acquisition processes. Further

analysis cf these acquisition piccesses is recommended for

continued model refinement,, including decision support

system applicaticns.
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I. INTRODUCTION

The Federal governmert has experienced a tremsn'cu-

growth in the use of computers in virtually all phases of

its coeraticns. The December 31, 1981 GSA Maragement

infc:Zaticr yt~n:v-ryrc ~APet'i(DE
identified over 300,000 machines residing in 4,434 installa-

ticns under the control of 61 defense and civilian agencies

within the exscut-ive branch. The purchase price represented

by the more than 300,000 machines was almost $6 billion

dollars. (Ref. 1:7,11] Presently, there is nc functicn in

the Federal gcvernment that is not dependent on the smooth

functioning of AEP resources. The government depends on ADP

resources and commits significant budgetary a-ounts to

acquiring and cperating those resources. Of interest,

however, is the fact that apprcximate!y 41 percent of the

Federa! data prccessing tudget is allocated to perscnnel

rescrces as compared tc only 36 percent of thq private

sectcr budgets. Alsc, the private sector allocates less of

its processing dollar (10 percent) to software than the

Federal gcverrmert (18.8 percent) but spends more on hard-

ware - 31 percent for the private sector versus 20.8 percent

for the Federal government. (Ref. 2:i-ii]

Cf the executive branch agencies, the Department of

Defense (DCD) has become the largest consumer of computsr -

hardware and services in the government. In total, DOD

represents 47 percent of kcth the total number of installed
machines and total purc-hase price. Table I provides a
further breakdown by service.

Rapid advances in Autcmated Data Processing (ADP) tech-

nology coupled with the time consuming Federal acquisition

process have resulted in cbsolete equipment, prccedures, and

10
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I TABLE I

ADP Machines by Se=rvice

I of 1! of
Service Installe !i chines Putch pse-Prics

Air Force 22 21

13 !3

I Navy 9 10
ECr Agencies 3 3I

suppczt strvctunes. The state of otsoiescence is emphasized

by the fact that expenditures during the past fiscal year

have excsed d $4 billion dcllars for acquisiticn and Opsa-

tic: cf ECr general puzrose systems as ccmpared to $6

billicn fcr purchase of equipment for the whole executive

branch up tc 1981. She Department of the Navy,

particular, has recently teen cited by the Grace Commission

(President's Erivate Sectcr Survey cn Cost Ccntrol) as being

on the brirk cf dsaster....

Installed in the mid 1960's and early 1970's, they (Navy
computers) ar., for tte most part, fifteen to twenty
years old. Th. technclogy and operating systems are
ohsolete, the equipment :s difficult and expensive tc
maintain, and frequent downtime causes lcss of produc-
tivity in user areas.

This is painfully evident in the Navy Supply System
which must depend on ccmputers that are over-hurdene
and increasingly less capable of coping with demands
made on them. Tf that system should sudd.nly break dcwn
because cf the inability of its computers to handle the
workload, the flow of ammunition and spare parts could
halt, the NavyIs operaticnal caability would be jepard-
ized, and reaainess could suffet. (Be . 2:127]

11
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cc. t--- c h.ology has :ec central tZ vvZ. SEVV,
abi__y c &:fcrm its an:ona: a closer: _.k

Navy's way cf dcina busi:--__s i- warranted. This 45 -: 's 4r

.he first phase c Z a research effc:t directa -cwar a

comparamiv'e aralysis Cf the current ADP acguisiticn process

u~ilized by -1e Federal gcvernment with zhat cl the rivate

sectcr.

A. SIATEMIN7 OF THE PROBI!!

The Navy'S probleims are complicated by a ccmplex and

often conflicting regulatcry and bureaucratic z-vircnment

which dlirects and cortro ls ADP acquisition procsdures anl

use. In the past, this environment has almost completely

obscured the mcre important function of using zhe ADP

resources tc effectively improve the performance of pec !

and crganizations. Specifically, the current acquisition

process negates the Navy's ability to take advantage of a
rapidly develcping technology to improve efficiency, econcmy

and readiness. As an exaiple, it is estima ted tha r indus ry
is prcducing a new generation of computer hardware every

seven years but the averace completion period required for

the acqui.siticn of major ADP projects in the Navy is 11.5

years. ([ef. 2:147] While one cf the most regulated areas

has traditicnally been the approval and acquisition

processes fcr ccmputer lardware, the current regulatcry

guidance and Fclicy initiatives have redirected managemen-.

efforts to attain the mcst econcmic arrangements possible

for the life cf the system.

Paximum practicable ccmpetiticn and appropriate life
cycle manageient principles are the primary tools utilized

to counter the rising costs of today's computer systems. A
key assumpticn in life cycle cost analysis is the identifi-

caticr, of all cost drivers germane to the acquisition. "If

12



these cost drivers ari not considered, then the lowes- -7-2

1-i, cycle costs are sac-,::ced in the name ci: cc ,-. - :. :
R ef . 3 :5.' _5 . a d i-i I -S: c _- u n i _. c o ' sts -::- 1-. _-z

by -he I ez t ia 1 ,  M iLcor.SuMnrI, and so metimes co - r.:

administrative and regulatcry requirements.

this thesi-s addresses the problem that the application

cf culrrnt AEP acquisiticn policy cverlooks sevmrzaJ ccst
Z.*V : -7. "Z. alj z ZYZ -:-I 1-l" -= cyz " =  C:5"."- t " .s

lost opportunity costs that result from the ext-rd-d

prcccrement a~prcval lead time.

B. CEJECTITZ Alr SCOPE

It is the cbjective cf this thesis to dccument the

existing Autcfated Data Pzccessing (ADP) acquisition envi-

ronme t and its applicaticn to recent large scale Navy

acquisiticns. Additionally, utilizing a case study methcd-

olcgy, this thesis will utilize Navy data to develop a base-

line model that future reszearch efforts can expand tc

quantify existing diff-rences between DOD and private sector

acquisition philosophies and procedures. Specific study

activities included:

* Interviewing key executives within GSA, DOD, CNO,

NAVDAC, and ADPSC.

* Beviewing reports and testimony by the General Services

Administration (GSA), House Surveys and Investigations

Staff (HSAIS), General Accounting Office (GAO), Grace

Commissicn, National Academy of Sciences, and outside

consultarts.

B Eeviewing existing regulatory/instructional guidance

that directs or influences the acquisition process.

I Examining prior and current Navy acquisiticns to formu-

late case study data.

* Identification of cost factors and risks.

13



* Idant:ircat'oin of intangible factors in compu=:- z7-C-

tio .

*Fcrmulatic: c b _ _ fn-'~ d. r v~ a i-- - -

s-udy data, outside readings, and cad~-ic Zc'- a>Q;-

tion.

* Suggest process imprcvements.

* Identification of future areas of study to conti-ue

this effctt .

C. 11MITM CNS

The Department of the Navy divides its computer systems

intc two categories: embedded systems and non-tactical AEP.

Embedded systems are typically integrated into and form a

part cf large.r weapons systems. These embedded systems are

acquired and zanaged by tie hardware systems ccmmands under

the guidarce cf DOD Directive 5000.29. This thesis will not

address embedded systems. Non-tactical ADP equipment falls

undex the aegis of the Naval Data Automation Command
(NAVEAC) . These systems are primarily concerned with

general purpose husiness applicaticns and range from micro-

computers and wcrd processors to mainframes. This thesis

will be directed toward the portion of non-tactical ADP

systems that are classified as major automated information

systems (AIS). A major AIS is "A collection of functional

user and ADP perscnnel, procedures, and equipment (including

ADPE) which is designed, built, operated and maintained to

collect, process, store, retrieve, and display information."

(Ref. 4]

D. ISSUMEICNS

Private sectcr companies do not equal the Navy in expen-

ditures, number of employees, number and location of facili-

ties or diversity of operations. However, within the Navy,

14



he arz r 1 auc cous zr-:v C e uni ts (e.g. SYISCCY S)

their cw-. ma nent Lhierarchiss which Closely pa:>l Th

busiress philcscphy of mary large priva-te sector D7.-ai-,za-

tions. These large companies, liks the 4avy, mar, - or,

material, and 4dcllars to fulfill- their corporate objectives.

In dcir.g so, they share with the Navy a strong depaniencq on

infcrzatIcr piccessinq as a business tool. The acau-'i64-or

processes utilizrid by both in~volve an "lianegrated set o f
maragement ccrtrcl, planning, acccuntability and specifiAc

pzocl~zement practices wcrking together a s a whol~e"
[Ref. 5:1-3], although differing as to degree. Life cycle

management of AIS most clcsely parallels the private sector

computer acquisition philcsophy and should provide a sound

basis for fcttre thesis efforts to complete the comparative

analysis of governmental and private sector acquisit-ion

procedures.

R. CIGAN121TION OF THE STUDY

l.is thesis addresses the environnent surround-irg the

non-tactical ABP acguisiticn process. Chapter II providis a
brief hiAStcrical perspective on Faderal a cq uisit ion a nd
i4den.t ifie4s the. priJmary regulatory, policy, and organlza-

ti-cnal elements cf the process. Chapter III discusses the

approval and acquisition processes required by regulatiocn

and policy and delineates the processes as observed through

the actual research corducted. Chapter IV presents a

suffmary arallels of three Navy acquisiti-ons, idMentifies

relevent cost factors for use in a composite modAl1, and

provides the composite model of the approval and acquisition

phases of government proccrement. The final chapter summa.-
rizes and critiques the model development process and

Dresents Potential uses for the model. Additionally,
conclusicne concerning the acquisition process as observed

15



an d recommen :-c- for ftuture zessarch e ff c r,- I
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II. A _ ACOUISITICN POLICY AND ORGANIZATION

The current federal Piccurement system has be-n charac-

terized as a complex and ccnflictirg collection of s.a-:u-es,

executive orders, policies, regulations, stdndards, organ- -

zatic:-s, and crseraticns. In 1978 and 1979 the Office of

Federal Procurement Pclicy (OFPP) ccnducted a survey of 19

agencies and found:
4 185 cffices regularly issuing procurement regulaticns.

8 877 different ses ¢f regulations, including direc-

tives, bulletins, instructions, and similar documents.

* 64,100 pages of regulations in effect.

* 21,9CC new cr revised pages issued each year.

* Proliferaticn greatest in large agencies with multiple

authcnity levels.

E 83 percent of all reculaticns issued by levels belcw

agency headquarters. [Ref. 6:8]

Ihis chac er provides the foundation for analysis of the

ADP Acquisiticn Process ty providing a general historical

perspective cf Federal acquisition and by describing the

policy and organizational environments oriented toward ADP

acquisiticr.

A. EISTOEICAL P!RSPECTIVE

From the time the Second Continental Congress estab-

lished the Ccmmissary General in 1775, Government procure-

ment has been a focal point of attention of public officials

as well-as private citizens. Today's system faces many of

the same ccnsideratiors and concerns faced by the Commissary
General in 1715: maximize ccmpetition, obtain fair prices,

and assure acccntability for the expenditure of public

17



unds. UsrcrtuPat ly, the polici and procedur as :ac14

to accomplish -these objec-tives have usually b.een d,7v!c-

I: a haphazari manrne- as pa-chwo:k soLI-io:.s c f

prcblems of tle times. (Ref. 6:1332

71e first law regulating Federal procurement was passed

by the Second Congress ir 1792 and established that al

purchases fc: the Army would be made by the Treasury

Department. In 1861, Ccrgress enacted a law that required

Goverrment ruichases be advertised. This law, in eff-ct,

established a Ccngressional mandate to maximize competition

and accountatility throuch the use of formal advertising.

The 1861 statrte, ammende.d in 1910, applied to the military

until 1948; to the General Services Administration until

1949; and to cther executive agencies until 1965. The law,

secticn 37C9 of the Revised Statutes, still applies to

purchasing activities not in the executive branch.

During Wcrld War I, the government found its normal

procurement prccedures were too inflexible and many procure-

ment procedures were relaxed or sliminated, including formal

advertisirg. She Gover-ment's f:st involvement in the

procurement of technological prcducts occurred after Wcrld

War I with the aviation industry. Aircraft procurement

programs were granted the authority to weigh performance as

well as price ir contract awards hy the Air Corps Act of

1926. The Vinscr-Trammel Act of 1934 imposed profit limita-

tions on contracts for aircraft and naval vessels and was

brought atcut by the identificaticn of excessive wartime

profiteering. This factor also resulted in the

Renegotiaticn Law of 1941 which allowed the Government to

renegctiate ccnt.acts in crder to eliminate excess profits.

Experiences in World War II resulted in the passage of

the Irmed Services Procurement Act cf 1947. This act stated

a prefersnce for formal advertising but authorized the use

of negotiations under 17 exceptions. It resulted in the

18



Amed Servic.s Pmccu:rement Regulaticns (ASPR) which v.--

military -:ccLre=ien-:, set limitations on the use
-a .a nd e hsizd -h rtnct .- 5 .

basizess parmicipation in gcvernment contracting. 7heS

is ncw officially titled the Defense Acquisi-.:4n -.s;a-. i- . _ .

(DAR).

In 1S49, CongTress passed the Federal Property and

Administrative Services Act which established the statutcry

basis for jrccurement procedu=res for civilian agencies. The

General Services Administration (GSA) was assigned the

respcrsibilitl cf ccntrolling procurement policy and cer-ain

procurement cperations with exemptions for certain agencies

and activities.

lhe depression of the 1930's resulted in the first

Federal attempts to promote socic-eccncmic goals through the

proculemsent procsss. These included the Davis-Bacon Act,

setting minimum wages on Federal construction contracts; the

Walsh-Healy Act, upgrading wages and employment conditicns

on Federal supply ccntracts; the Miller Act, requirirg

payment hcndo to protect subccntractors and material

suppliers cn Federal constructicn jobs; and the Copeland
Act, preventing salary kickbacks on Federal construction

jobs. The Euy America Act of 1933 promoted domestic busi-

ness and labcr interests by giving preference to domsstic

sources for Federal purchases.

Since Wcrld War II, small business and labor surplus

area assistance and preference programs have been intensi-

fied, lator standards laws have been extended to employees

of service contractors, equal employment opportunity

programs have been established and enforcement techniques
have becce mote stringent. Additionally, the Federal

procurement system has teen used to further programs

relating tc: (1) discrimination against women and the aged;
(2) health and safety regulaticns; (3) hard core

19
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unemploymert tu) mincrity entsr=::ses; (5) wags ~c

controls; 16) dli--ributian of Fe~ara1 work; and (7) x~::

B. 1!7 RIGULITCR! EIVIROIBENT

1!he regulatory and pclicy environment within which the

AD-- A cg:z ,i 'c c cas anc t I c .z s c =~is -ad of th
folic wing:

e ublic Laws

o Executive Ciders

* Cffi-ce of MIanagement and Budget Circulars

o Federal Fzccurement Fegulations

* Federal Property Management Regulations

o Cf"fice of Federal Procurement Policy Publications

e Federal Information P-rocessing Standards

- Defense AcquisitiJon Fegulatiors
e repartment of Defense Directives and TnSructior.S
o Sscretary of the Navy Instructions

1. Putlic Laws

Thers ars two basic statutory provisions go verning

contractirg and providing authority to issue regulations:

* Armed Sirvices Procurement Act of 1947 and
* Federal Property and Administrative Services Act of

1949.

The Armed Services Procurement, Act applies to DOD while the

Federal AdzinistratIve Services Act is directed toward civil

ag en cies.

Since 1965 four additional laws have been enacted
which address AD:P acquisition and management:

20
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a. Pi 89-306

PuLlic Law 89-306, the Brooks Bill, 'was raSs&_'

and efc_,ent purchase, lease, mairtenance, ar d u ~i z a c n

of automatic data processing equipment by Federai depart -

mants and agencies." (Ref. 8:11-4] The bill was snacted a
anr amendment_ 4- Tit-1e I of th e Fe de ral Pro per--:y an d

Administrative Services Act and, wi-thcut regard to the Armad

Services Piccrrement Act, encompassed DOD activities.

Legislative hearings and reportcs concerning PL

89-306 indicate that the irtent was not to depart radically

from previcus gcvernment policy or to creat-e new policiems

but simply to prcmote efficient and economic acquisition cf

ADP by defining basi.*c organ izat iona. responsibilities. To

that end, the tasic authcrities of OMB, Gs A, Commerce and

user agencies were delineated as fcllows:

(a) T he G~nlerai Service Administration (GSA) shlall1
'rad f: coocar efici:;ent Procurement of ADP

equipment.

Wrvd The National Bureau of Standards (NBS) shall-
pr deAEP sclent--fic and technical adlvicq to agencies

and GSA, and establish federal ADr standards.

(c) mhe Cffice of 1a;agepent. and Budget (OMB) shall
exercise pclicy and fiscal1 control over GSA and MBS in
t-he discharge cf their responsibilities.

(d) Individual agencies shall determ-6na their own ADE
requirements :ncluding speci f cat ion development and

Fselection of hardware type and configurat-c.
[Ref. 7:9]

b. P1 93-400

Public Law 93-400, the office of Federal
Procurement Policy Act, was passed in August 1974 and

rected the establishment of the Office of Federal
Procurement Pclicy (OFPP) within 0IN1B. OFPP was chartered to

21



"p-or i.4 cve:a! dir--ectio r f pr CCUement P 01  ir

tic s, and fctms." (Ref. 6:2] With the passage or t la,

Cngress &cr:" -: .- h - iS ' its p.- 'y of ,onti.

and efficier- acquisition and emphasizsd the utilization of

competitive prccure ment methods to the maximum ext ent

practicable.

c Fl 96-P 3

Public Law S6-83, the Office of Federal

Procuremert Pc2icy Amendments of 1979, reauthorized OFPP for

an additicnal fcur years until October 1983 and directel

OFPP to devlcF and poDpose a uniform, comprehensive

procurement system for use by Federal agencies withcut

regard to current barriers C: statutory requirements.

AdditIcnally, this anendm nt signaled a shift in

Congressional policy to, first, promote the use of full and

open competitic, and second, establish policies and p-cce-

dures to ensure the timely acquisition of quality goods and

services at the !owest reasonable cost.

d. PI 96-511

Public Law 96-511, the Paperwork Reduction Act

of 1980, grants OIB the authority to "develop and implement

Federal infcrration policies, principles, standards, and

guidelines . . . and oversee the acquisition and use of ArP,

teleccmmuricatic.s, and other technology for managing infer-

mation resources." (Ref. 8:11-5] The law legislaztes the

estaklishment of the Office of Information and Regulatcry

Affairs as the fccal point for leadership and central direc-

ticn cf Federal informaticn resource management.
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2. rXicuti.v- Ord- rs

Execu-tive ordsrs impact t"h; ADP policy vr-'-- -

by di_ c-ir, o ganiza:icr., :. .. : -, i- -. -

follcwinq s-cutive orders a:a of primary interest:

a. Executive Order 11717

Executive Order 11717, issuea May 9, 1973,

transferred certain functicns with respect to policy ccntrc!

cver ADP from OMB to GSA. Additicnally, OMB's r=oonci-

bility fcr a:prcving ADP standards was transferred from CMB

to the Department of Commerce. OMB retained gr.neral manage-

ment cversight responsibility, fiscal authority, and policy

formulation respcnsibility for ADP. 4
b. Executive Order 11893

In 1975, Executive Crder 11893 transferred mcs:

of the policy functions transferred to GSA by Executive

Order 11711 frcm GSA back tc CME. Howaver, GSA still

retained AEP Fclicy ccntrcl respcnsibilities.

c. Executive Order 12352

Executive Order 12352, issued March 17, 19E2,

directed heads of executive agencies to institute nine

Federal prcctremsnt reform measures which focused on making

procurement mcre effective in suppcrt of mission accomplish-

mant. Additicnally, DOE, GSA, and 14ASA were directed tc

consclidate tkeir commor procurement regulaticns Into a

single, simplified Federal Acquisition Regulation (FAR) by

the end of calendar year 1S82. Presently, the projected FAR

implementation date is April 1984. Finally, Executive Order

12352 directed OMB tc provide, through the Office of Federal

Procurement rolicy (OFPP), brcad policy and leadership

guidarce regired to ifplement the Executive Order. In
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f fec t, thi :zeultel inr i..t,=ducing i t[.i:d orga- - -

OF??, i.-' ".; P.P c _c=mulaticn and con.:_cl -.

-. [E_ Cizc u'__-

C.E ccmunicazes rolicy and procedural guidance

through C MB Circulars. Specific circulars that have

mpacted aspects of ALP maragemert inclade:

a. CIB Circular A-11

CIE Circular A-11, dated 25 May 1978, prescrihes

policies and prccedures fcr the preparation and submissicon

of arnual htdget estimates. Section 24.7 of the circular

specifically addresses the acquisiticn and operaticns of ADP

systels.

h. CIE Circular A-71

CME Circular A-71, published March 6, 1965,

defines the :esFonsibilities of exacutiv agencies for the

administraticr and manacEment Cf ADP activities. A -71

recognizes the resporsibility of C1E for the overall leads:-

ship and ccoreination of ALP activities. Additionally, A-71

identifies the responsibility of GSA to achieve increased

cost effectiveness in the selection, acquisition, and utili-

zaticn of AC equipment.

c. CEB Circular A-76

CrB Circular A-76, published March 29, 1979,

establishes :he policies fcr acquiring commercial or indus-

trial prodi:cts (not oxcl'sively ALP) for government use.

A-76 sets forth the basic pclicy of reliance on the private

sectcr tc Euply the GovernmentIs needs except where it is

not in the Gcernment's best interests.

24



d. CMB Circular P-109

CB C-: cu a A-139 d datz-d A;)_- J. 1 5 17 ,

5c~i~s h~Frcc-,ur- TC tF- fcllowsd i " he ci:-

of major syszems by F=idera! ag=ncies. Pronlems .av- a-.:ss_

In implemenzAng A-109 prCvisions zc AD? acSuis:i:.s
conflicts eiist btween the appoaches 3f A-109 _nd PL

39-3CE. This problem has been. ccmicunded by the abs-ncs cf

GSA Fzocediral guidance fcr implementing A-109.

4. Federal rocurment Requlations (FP)

GSA issues the Federal Pzccurement Regulations (FPF.)

under the authority cf the Fed=eral Property and

Ad miistra tive Services Act of 1949. The FPR is the

civilian agency equivalert cf the Defense Acquisiticn

Regulatics (EAP). Certain specialized seicns of the FP.

are zandatczy fc: use by ECD including those sections appli-

cable to data prccessing and ADP acquisition.

5. FpdE::al Property Fanaaement Regulations (FPF)

The Federal Propezty Management Regulations (FPMR)

are issued hy GSA under the authcrity c, ths Federal

Prcperty and Administrative Services Act of 1949. They

provide specific guidance for the managem-nt and operation
of ecuipmert and activities. The sections realevant to ADP

and leleccmmurications maracement are FPMR 101-35 (Automatic
Data Ptrocessing and Teleccmmunica-ticns Management Policy),

FPMR 101-36 (Autcmatic Data Processing aanagement), and FPMR

101-37 ( Telecommunications flazagement) of Subchaptar F.

6. Defense Acquisiticn Requlataoions (DAR)

The Defense Acquisition Regulations (DAR) are issued
by the DeFartmert of Defense as the principal regulatory

guidance on all aspects of acquisition. The DAR governs all
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DOD uch asES and contracts fo: supzlies, srv c ,

svstexs bu+ is subordinate to the FER for matters C ?

U &S- u st 4 c.

I OFPbctions

Under the authcrity czan-ed by PL 93-4C and PL

96-832, OFFP has beccne the central scurc_ for zrocuremrnt

policy directicn. In additicn tc pamphlets published to

enhance the understanding of the intent and app'icaticn c:

OMB Circular A-109, CFPP has beer tasked under PL 96-63 to

develop a prcpcsal for a Uniform Procurement System. To

this end, CEFPP has croposed the Federal Acquisiticni

Regulation (FAR) to replace tha FFR and DAR in April 1984.

8. Federal Informaticr Processinq Standards (FIP.S)

The Lepartment cf Commerce, Naticnal Bureau of

Standards (NES), is respcnsible for the Federal Informaticn

Prccessina Standards (FIPE) Program. Under this program,

NBS is responsitle for develoFing and issuing automatic data

prccessing standards relating to numerous functions such as

benchmarking, management of multi-vendor plug-compatible

systems, standardization, and security.

S. DCI Directives and Instructions

There are presently thirty-seven DOD directives,

instructions and manuals that address the acquisition,

maragement, cr utilization of ADP resources. Those most

relevant to the acquisiticn and management of ADP are:

a. DCD Directive 5000.1 - Ila jor Systems

Acquisitions, dated March 19, 1980.

This directive implements the provisicns cf C.B

Circular A-109 within DOC. It was initially intended tc

apply to those programs designated by the Secretary cf

26



Defenss as "M!a~cr systems Acqui'Siticn Programs" )iJ

not cesigratsd as ma j,:.

b. LDCD In strzucticr. 5000.2 Ma jcr Sys-sms

.Acqulsiticn Piccedures, dated maich 19, 1901.

dures for inlementing DOEE 5000.1.

c . DCD D-irecti-ve 5100.40O - Bespoosb.li4-y for the

Ad-;niS-ratior cf the rC ADP Program, data!

August 19,1975.

This DOD Directive establishas t he DOD AC?

Program and assigns resporsibilities In acccrdance with the

Do:cv Lsiors c f CMIB Cirzcular A-71. Itdsgae h

Assistant Sec~etary of Defense (CCuptrol'le=) as the Ssnicr

ADEF olicy Official and dir:ects the Secretaries of the

Milita~y De~aztmsrts to des.ignate a ssn-Lor ADP policy offi-

cia.1 within tfeir respective crganizations.

d. ECD Directive 7920.1 - Life Cycle Managemert of

Automated Infcrmaticn Systems (AIS), dated

Cctcte: 17, 1S-18.

This dir-ective establishes the technical ar.d

functional -clicy governing the life cycle management -,f

ADP. it applies the principles of DODD 5000.1 and OM~B

Cir=cular h-1CS tc all majc: AIS. The Assistant Secretary of

Deferse (Ccapticller) is delegated thbe authority and respcn-

-sibility fcr integrating ard unifying AIS management within

DOD.
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i. DCD Instruction 7920.2 - !ajo: A a -

I nfc:ma -icn Systems Apprcval Process, 2--:

October 20, 1S78.

This instructicn supplements DODD 7920. 1 ani

estatlishes thl review and decision processes and prscedur-s

requ'ired.

10. Secretarv of n he N instructions

Specific Navy guidance for the acquisition, manage-

ment and utilization cf ACE resources is promulgated through

instructions issued at the Secretarial level by the Deputy

Under Secretary of the Navy for Financial Management

(DUS N (Fk!) ) . Of the more than 40 SECNAV instructions listed

in NAVDAC Instruction 52-20.2 (dated 10 August 1981) as

applicable to ADE, those most relevant to the acquisiticn

and managemert of major Autcmated Information Systems

(AIS's) are:

a. SECNAV Instruction 5000.1A - System Acquisitinc

in the DON, dated 17 Novembe: 1978

This instruction implements the provisions and

procedures required by DOt Directive 5000.1 and DOD 5000.2.

In effect, this instruction implements the policies of CB

Circular A-10S within the avy.

b. SECNAV Instruction 5230.6A - ADP Approval

Authcrity and Acquisition Development

Thresholds, dated 31 August 1981.

The purpose of this instruction is to establish

policy, identify approval threshclds and authorities, and

assign responsibilities with regard to ADP acquisition and

systei develcEment actions. Of major importance in this

instruction is the delineation of the organizational
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respcnsibilities cf the Ccmmander, Naval Da-a Au--

Commard' (NAVEAC) and the Directo:, AutcmatiC Data -........

Salact-On Cffice (ADPSO).

c. SECNAV Instruction 5231.1A - Li -cyc1e

danagement of Automated Information Systems

within the DON, dated 20 November 1979

!Is Purpose of this instruction is to i

policies and responsibilities for the overall life-cycle

maragement cf Automated Information Systems (AIS) within the

Department cf the Navy. Its scope encompasses the design,

develcpment, ccnversicn, iifplementation, modification, and

operation of all AIS (excluding command and control and

communications systems) . DOD Directive 7920.1 and DCD

Instructicr 7920.2 are implemented within the DON through

this instructicn.

d. SZCNAV Instruction 5236.1B - Contractina for

Autcmatic Data Processing Resources, dated 15

October 1980.

SECNAV 5236.1E promulgates contracting policies

for AEP resources in the ECN. The policies specified by the

instructicn are supplemental tc the Defense Acquisition

Regulation (EAR) , the Navy Contracting Directives (NCD) , the

Federal Prccurement Regulations (EPR), and the Federal

Property hanagement Regulations (FEMR). Of interest are

those ADP resources identified as exempt from the provisicns

of the instructicn:

a Specially designed ALP equipment.

* ADP resources acquired to directly support specially

designed ALP equipmert.

; Spare parts for government maintenance of ADP

equipment.
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• ADP resotrcis acquir. fc: Foreign il itary S--" -")

- .ADP := :c--s acquir:.z f_- n :the: ;zv_--_nn- - --

cr agencies.

* Contractcr acquired ADP equipment retained by the

contractor for contract performance unless:

i) Lsased and full costs are paid by the gove:rmsent ,
or

ii) Title will pass to the government.

a ADP ccmpcnents of end item squi-ment.

C. FEDERAL AE ACQUISITICI HANAGEMENT ORGaNIZATION

The complex network of laws, circulars, dir,ctives and

regulations described in the preceding section reflects the

elaborate organizational structure within the Federal

goverrment that is rssponsible for ADP policy development,

implementatior and manacement. Numerous organiza-ic-.s

within the hierarchy interact with one another in the devel-

opment and implementaticn of acquisition policy. Each

orgar.izaticn influences the ADP acquisition process through

defined roles resulting from prescribed authority. Figure

2. 1 identifies those orgar.izations within the Federal hier-

archy that direct and ccntrol user agencies' attempts to

fulfill their ADP requirements. The primary organizaticns

which influence the process are:

1. c.Bqessional Comzittees

Congress exercises broad legislative and oversight

authcrity over the functicns of Pederal agencies and depart-

ments. Congressional cormittees are assigned responsibili-

ties for mcnitoring selected activities, drafting pertinent

legislation, and providing subsequent interpretation and

oversight management of legislated requirements. The key

Congressicnal committees that influence ADP'acquisition are:
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I I

I

HOUSE SENATE PRESIDENTI' I

I Ho o oo ' I
HCOGO and SCOGA OMB

HASC and SASC

I HAC and SACI
SECOEF GSA COMMERCEI I

I I

SECDEF

ISECNAV AS (C USO (R&E) ASO (C

I I
I , .1

OSI (
I NAVDAC NAVMAT

I IAOPSO SYSCOMS

Figure 2.1 Federal IDP folicy Organization.
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a HcuSe Ccrci-'ttee cn Gcjernment Cceations (HCOI;).

* Senate CcT, Tittee on Gcvernmental Affairs (SCOQ. .

* House and Senate A_ird Servicss CoAes (SC a.

SASC).

0 House and Senate AFropriaticns Committees (HAC and

SAC) .

Congress has beccire increasingly involved in ADP

acquie:t_icr ad managemert since the p~az cf PL 8)-3'

(Brocks Bill). Fed-2ral agencies and military departments

must submit major policy ard guidarcs, as well as propose!

budgeted prcgrams, tc the committees for review.

Additionally, the committees review ADP acquisitions fn

connectior with their oversight authority of OMB's ar. GSA's

activities.

Unfo-tunately, Ccngressional opinion has been that

executive hrarch agencies have continually provided ineffec-

tive implementation of PL 89-306. Consequently,

Congiessicral involvement has increased to the point of

"interferenc' ' with the executive branch decis ion-makin g

process. (Ref. 9:3] The HCOGO has exercised considerable

management influence thrcugh GSA which has resulted in

delays and hclds on AEP acquisiticns.

Congress feels that the demonstrated failure of

executive agencies to effectively manag - ADP resources

requires that they provide extensive scrutiny and oversight
of the ALE acquisition prccess. An interes-ing dichotcmy

exists in that the HCCGO and HAC disagree on the implementa-

tion of PI 89-306. The HCCGO has stressed achievement of PL

89-3C6 goals through maximum hardware competition while the

HAC, and recently the SASC, has focused on lowest total

overall syster life-cycle cost.
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w ...............r

2. OME and OFPP

0,, E 's responsible fer f'scal policy a.- V I .

i r i.ist i1 Ve eana g ment er tXe xscutiv - -c.

Specific re-pcnsitilities for ADP were delineated under PL

89-3CE and PL 96-511 for CM]B. The Brooks Act (PL 89-306)

assigned "fiscal and policy" authority to 0IB but ilif -.

clarify O!E's rcle in relation to GSA. ConseqU=n-:V, th?

overall leadership and ccordinaticn of executive branch

acti4viies concerning the selecticn, acquisiticn, utiliza-

ticn, and ianagament cf ADP resources was placed in

qu estion.
Ir 1913, Executive Order 11717 relieved OMB of its

policy conrtrol functions for ADP resources and shifted them
to GSA. Eowever, OMB was not relieved of iics policy ve-

sight and foriulation responsibilities. In 1975, Executive

Order 11891 transferred certain pclicy functions back to CIB

from GSA. Vh4 p:cbleu remained that reither executive order

clarified the extent of GSA's role in "developin" policy in

relaticn tc CI.B's "formulation". (Bef. 8:11-18]

Also in 1975, pursuant to P 93-400, OFPP was estab-

lished within 03E to "provide overall directicn of prccurz-

ment policirs, regulations, procedures, and forms". (PL

93-4CC) As noted above, this created questions as to OFPP's

role in relation to GSA ccncerning ADP acquisition policy.

OFPP ccncedcd the unique nature of ADP acquisition and did

not challenge GSA's ADP acquisition policy responsibilities.

Rather, as tasked by PL 96-83 and Executive Order 12352,

OFPP directed its effcrts toward dev lopment of the Federal

Acquisiticr Regulations (FAR) based upon OFPP's proposal for

a uniform procurement system.
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Urder nz Brocks Act, :ol procure..t '._ - 3-

cversight f:r ADP Zescuzces oesidcs in t.. Office z
Infczaticn es curc es Manageme nt (OIRM), fcrmerly t 'e

Automated Eata and Telecommunications Sarvic. (ADTS).

GSA has been criiciz-d for I's inabi'iy-- tc cc z

with ADP Jtcctzment and pclicy responsibilities. AETS

relationships with custcer agencies seeking to obtain

authcizaticn tc proceed uith or conduct ADP procurements, a

Delega-tion of Procurement Authority, were a constant source

of ccrflict. Additionally, as previously noted, the daline-

ation of authority and responsibility between OMB and GSA

has teen vague and has contributed to the problems.

Recently, in compliance with the Paperwork Rsduction

Act of 1980 (M S6-511), GSA has made efforts to improve its

functionirc. Primarily, GSA assumed the role of an opera-

tional manacer subject tc OIBs direction and reorganized

and establish.d the OIRM in place of the ATDS. Purchasing

authority fcr AEP acquisitions cf less than $500,000 has

been delegated tc customer agencies and purchasing authority

for greater amcunts may he approved by OIRM for certain

agencies (the Navy has obtained blanket approval authority).

4. AS_ (C)

The Assistant Secretary of Defense (Comptrcller) is

assigned :esrcnsibility for the Department of Defense ALP

Program. ASE (C) integrates and implements Federal ADP

policy thrcugh the promulgation of policy and directives

applicable tc OSr, JCS, military departments, the defense

agencies, and urified and specified commands. le ovesees

the implementaticn of AD? policies and plans within DOD and

monitcrs majcz ADP system acquisitions. While he exerts
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minial irfluinc, over mDflitary departments' acg\.±it'c.s,

ASD(C) does :unc-cn as tke central DCD point ot c:n.ac-..-.

_ i ' liaison betwe- CCr and GSA, C15, or Co: aI

co .11 it4~.

Additicnally, the Deputy Under Secretary of Defenss

for Fesearch and Engineering (USD (F and E)) and the

Assistant Sece'-ary cf refense for Command, Control and

Communication 1ASD (C3)), influence :a DOD acquii : _- .

process. USD(R and E) has bean designated the DCD

Bcquisiticr Executive and is assigned responsibility for

integraticr and implementation of Federal acquisition policy

in gereral. ASD(C3) oversees the promulgation and implemen-

tation of those acquisiticn policies applicable to the use

of or interface with telecommunications. The result of this

functional division of acguisiticn policy responsibility is

that a sufficiently complex ADP system development project

may encounter muitiple, and sometimes conflicting, interpre-

tatic.s cr itqlementations of acquisition policy.

5. ICNAV

The Secretary of tle Navy is rasponsible for and has

authority tc conduct all affairs of the Department of the

Navy (DON). He exercises his authority and control for ADP

acquisiticn matters through the Deputy Under Secretary of

the Favy fcr Financial Maragement (DUSN(FM))

The DESN(FM) acts as the Senior ADP Policy Official

(SPO) for the Navy in compliance with the requirements of PL

96-511. The SEO's ADP responsibilities include selection,

acquisition, management and use Cf ADP resources.

The Ch±ef of Naval Operations (CNO) is responsitle

for implementing and administ erirg DON ADP acquisition

policy and pxccedures. Based upon results of recent studies
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of Navy nc-.c-tical ADP rrnagamn-6., the CNO has f-i'--1

a rc-cr~ganivza-:_cr effort and establisned OP-945 as

ma-, c n syst-:-it -focal Do-int within IrON a t hr~ =NG C -C
OP9-945 '-as C-arng _ the sthasis from poli'cy clin c--

t o ri;ng t 1c ezzatlishing and maintaining an ar -ch _t ac t u

(cc m Fre he nsive desc ripticn) Of Navy i nformation systems,

technol~ogy assessment and leadership, informticnsysem

planring, ard ZPoasor i. r/coozd :alzy f .;az -. z - ; .

initiati-vss axonc functional areas.

7. NAVMiAT

The Naval Matqrial Command (NIAVMAT) is the DON' func-

tional manager fcr implementation of acquisiti-on policy and

procedures. NAVMAT exercises operational control over the

majoi Systems Ccn'mands and procurement_ activities, such as

the Automated Cata, Prccessing Selection Office (ADPSO) in

the actual iicciurement of material and servi-ces for the-

N a vy.

e. NAVrAC

The Naval Data Automation Command (NAVDAC) was

estatlished ir 1977 for the purpose of administering and

coordinating the Navy's non-tacti&cal ADP program. It s

primary f urcticns are to FroviLde ef fective an d ef ficient ADP

support to Naval commands and to optimize the use of current

ADP techniques. NAVrAC's responsibtilities includs develcp-

ment cf ADE pclioy and procedures, approval of ADP systesms

development and acquisition, and collaborati4on on ADP

matters with all ADP claimants.
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III. ADP ACQUISICN PROCESS

A. EICKGICIJNt

The t ADP acquisition does not exist. :;avy acti-

v'ties diff-: in neds and where one cz anization rav

require pure rzccsssing pcwer, another may require enharced

teleccmmunicaticns capability, and ancther thq full specIrum

of capabilities (e.c_. mainframe, microcomputers, rela-.ed

software purchase and conversion, etc). The ccmmon bcni

amcngst the pctential accuisitions is the requirsment for

the requesting activity to persevere through two distinct

processes. Initially all potertial acquisitions mus- be

prepared and submitted with justification via the chain of

command to ottain. "ADP approval", from the Senior Policy

Official (c: his designated representative). Special

interest acquisitions may require GSA approval.

Additiocnally, a determination is made regarding the need for

obtaining Delegation of Erccurement Authority (DPA) from

GSA. Once tlese are acccplished, the requesting activity

then enters the "Acquisiticn (contracting) process". For

simplificaticn purposes, the remainder of -his chapter will

emphasize the approval and acquisiticn processes of life

cycle managed AIS only. This action should facilitate

future ccpariscn with private sector companies as discussed

in the Introduction.;f!
B. IEP AFFBOI&I PROCESS fCR AIS

life Cycle Management (LCM) is a managament tool devel-

oped tc assist both project managers and approval authcri-

ties. It is the process utilized to administer an AIS frcm

perception cf need tc deployment and operation. Inherent in
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this process is a methodolcgy for ensuri -a pp_-p:: %i

sienrs ega:2ir g the d-i , velonnt, conv so-

* ,ntation, modif -caticn, and opera-icn of automatsd .....

ticn sy--s:.'s. Fey instruc ions which gcv-n, -no avy;' lIS

app:cva! process are:

* SECNAVINST 5231.1A, life Cycle aagamen: of Autcmated

Info:maticn Systems within the Departm.nt Cf the Navy -

Iipler.rts LCM of AIS by estaDiishing poLiciss i.

accordance with DOD Directives and Instructions and

assigring responsibilities for LCM within the Navy.

SECNAVINST 5230.6B, Automatic Data Processing Approval

Authcrity and Acquisition/Development Threshold; dele-

gaticn cf established approval thresholds, approval
authcrities , and assigned respo ns ibiliti-e s to=

acquiS6-ion/development of ADP systems. See figure 3.1

NAVDAC Advisory Bulletin No. 46, 9 M!azch 1983, Revised

1CM Requirements - rovidas for the division of LCM

documentation into three cateacries: (1) system dsci-
sion documentation, (2) project maragement documenta-

tion and (3) system documentation as promulgated hy

NAVEAC Puhlicaticns i4.1 and 24.2. Figures 3.2 and 3.3

represent the detailed components of the life cycle

process.

,he ife cycle cf an AIS has five major phases which culmi-

nate in tajcr decision wilestones. These phases are:

Missicn Analysis/Project Initiation (Milestone 0) , Concept

Development (milestone I), Definition/ Design (Milestone

II), System Develo~ient (ilestone III), and

Deplcyment/O;eration (periodic Milestone IV reviews). In

the interest cf reducing paperwork processing to a minimum,

systc-m decisicr and project management documentation have

been separated. Instead of forwarding the entire Project

Management Plan (PMP) for the review cf the decision makers,

a syrcpsis of specific elements of the PMP is now used to

obtain milestcne decisions.
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"The Missicr Element Need Statement (MENS) is th d cisi-.

2ocu;tf e sc:.-, C a..d 'he Zy -7 t2G :i: C Z
aI 2~ nd --V a r -: d a --;s 4o(Si P's) I, I, II , - -- ........ s~n "--" -

sl~cn :s 2. i, IJi, an. d ." [Ref. 10] ,-

figures 3.4 and 3.5 depict what documenta-inr i's c t

submitted at each milestcr.e.

MENS FORMAT

I I

1. MISSION AREA
2. MISSION ELEMENT NEED

3. EXISTING AND PLANNED ICAPABILITIES

4. ASSESSMENT OF NEED I
5. CONSTRAINTS I
6. ESTIMATED COST II I

I I
1~I

I~I
I I

Figure 3.4 NEWS Pornat.
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MILESTONE I MILESTONE II

1. OVERVIEW 1. OVERVIEW
2. ALTERNATIVES 2. REQUIREMENTS

3. ALTERNATIVES
3. SCHEDULES OF EVENTS 4. SCHEDULE OF EVENTS
4. RESOURCES 5. RESOURCES

6. ACQUISITION STRATEGY
5. ACQUISITION STRATEGY 7. CONFIGURATION MANAGEMENT

8. LOGISTICS6. DATA COMMUNICATIONS 9. TRAINING
7. PROBLEM AREAS 10. STANDARDIZATON
8. CONFLICTING VIEWPOINTS 11. INTEROPERABILITY

12. TRANSITION AND ALTERNATIVE STRATEGY
9. APPROVALS 13. SECURITY

14. PRIVACY
15. SOFTWARE

APPENDICES 16. DATA COMMUNICATIONS
17. AOP EQUIPMENT CONFIGURATIONA. GFR 18. SUPPORTING DOCUMENTATION

B. ECONOMIC ANALYSIS 19. TEST AND EVALUATION
C, BUDGE-T EXHIBITS 20. PROBLEM AREAS

21. CONFLICTING VIEWPOINTS
D. DATA COMMUNICATIONS PLAN 22. APPROVALS

APPENDICES
A. ECONOMIC ANALYSIS
B. BUDGET EXHIBITS
C. DATA COMMUNICATIONS PLAN

MILESTONE III MILESTONE IV

1. OVERVIEW 1. OVERVIEW
2. ALTERNATIVES 2. EVALUATION
3. SCHEDULE OF EVENTS 3. SCHEDULE OF EVENTS
4. RESOURCES
5. ACQUISITION STRATEGY 4. RESOURCES
6. CONFIGURATION MANAGEMENT 5. ACQUISITION STRATEGY
7. LOGISTICS 6. CONFIGURATION MANAGEMENT

9. TRAINING 7. LOGISTICS I
10. SECURITY 8. TRAINING
11. PRIVACY 9. AOP EQUIPMENT CONFIGURATION
12. SOFTWARE 10. SUPPORTING DOCUMENTATION
13. DATA COMMUNICATIONS 11. APPROVALSI
14. AOP EQUIPMENT CONFIGURATION A
18. SUPPORTING DOCUMENTATION
16. TEST AND EVALUATION APPENDICES
17. PROBLEM AREAS A. ECONOMIC ANALYSIS
10. CONFLICTING VIEWPOINTS S. BUDGET EXHIBITS
19. APPROVALS

IAPKNOICES

A. ECONOMIC ANALYSIS
U. BUDGET EXHIBITS

Figu:e 3.5 System Decision Paper Formats.
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This acticn is nct jntendEd to deflate thz value cf: rc-4,=-

in instructions -hat the . can h=" :c-epist -4_ a -" ,
highsr lqvel authcriti e s. Progression f .:o- on-i c.. c

next requires the pcsitive concurrence of HaE funczirval

spcnscr, the ADE approval authority, and -he data ccmmunica-

tions authority. In addition, large dollar acguisiticns

will -e-i±re -h= endorsements of NAVDAC an .  FO..

players ard their lif? cycle functions are:

Functional Manager - Represents the customer organiza-

tion requesting the AIS and is responsible for:

i) Ensuring preparation cf the MENS.

ii) fstahlishirg functional requirements and dene:-E

mining their pricrities.

iii) Farticipating in system acceptance test.s and test

planning.

iv) Formally certifying the functional adequacy cf an

AIS.

v) Appcinting a prcj.ct manager for each AIS and

apprcving a charter stating the responsib!iny,

authority, ard accountability of that prcject

marnagsr in the managemert of an AIS.

vi) A-.cinting an ADP manager and a data communica-

ticn sanagar fcr each AIS when required.

Froject Manager - Anointed by the functional manager

to cccrdinate all maragement aspects of an AIS through

its deFlcyment phase. He is responsible for:

i) Perfcrming functional systems design and plan-

ring.
±i) Ensuring ccnfczrance uith functional requirements

in the design, development, documentation and

testing of the AIS.

iii) Cocrdinating functional, technical, and iata

ccirmur.ications activities.
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4 V) Ccnducting milcestons triefings and ra:q

3 ;I wh _:n reqiur.

P) Pr .: p a zi n t he F unctic7 a 1 D r- sc =i p t.' n-

Mianual and CcntJinuity cf Opera ti4or. s Pa n

zecu ized).
vi) Er.suzing configuration control is maintained for

the AIlS.
*Functicnal sonsecr -

i) Ottaining fundirg certifications.
ii) Rs vie wing each AIS at -each milestone ani

prcvidin concurrence or disapproval.
iii) Validating 'the requirements of the? fEunct ional,

ADE, and data ccmmunicati-ons plans.
iv) Istablishing priorities within the spectrum of

recuirements.
V) Ensuring ccmplience with DODINST 7920.1 and ctha:

instrtuctions.
A pproval Athority - Identified by the project manage:
tased or the cverall develcpment cost or special

interest classificaticr. of a given AIS. He is respon-
sible for:
i) Establishing an ADP Executive Committee for

reviewi of AIS actions within his pu-_vicew.
i) Assessing the status of each AIS and providingM

for the approval action at each major milestone.
iii) Ensuring compliance with current policies and

initiating corrective action as required (e.g.
new planning ccsts exceed the previous planning
cost estimates ty 15 percent or more at a deci-
sicn point).

*Data Ccmunications tanager - Appointed by the func-
tional manager and is responsible for:

i) resigning, testing, and implementing the data

ccmmurication documentation.
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i) De9vPlCpinrg a data c cmunica i on s n:.: :

ili) :tcpni , r scheduled reviews.

*AZ tMa:a'9Er A: APc-I r t d I'd th 0oz.

aftsr ccrsultaio--n with- the ADF arDroval authizritv, an

is resncrnsible fcr:

i) Dev-2Cing a tech~nical design-.
ii) Evelcpjrng all =equi:sd scfnw~ sith: i:-q

nally or exterrally.
;.;4) Assisting with ADP functional systems design and

plann ing.

iv) Participating in scheduled reviews.
v) Maintaining configuraticn control of documcnta-

ticn, both softhare and hardware.

vi) P :e pa rin g technical system documentation wh--ch

includes: (1) System/Subsystam Specificaticns

(SE) , (2) Data Base Specifications (DS) , (3)

Prcg~am Specifications (PS), (4) Computer

Cperation Manual (CM!) , (5) Program Mante~arcs

Manual (M1M), and (6) Test Plan (PT).

NAVDAC AlViSory Eulletin to. 46 promulgated LCM docume-ta-

ticn and procedural guidelines. It did not mandate that all

acquisiticrs be Fe=1formed in the same manner, b ut i t didI

advocate that certain elements must be included i n the

acquisi-ticr cf all systems. Appendix A illustrates the flow

of system design documentaticn in a traditicnal approach to

systeis levelcpment approvals [Ref. 10:i].

C. ICQUISITICN IROCESS PCR MAJOSI IS

"The Navy gives egual oppurtunity and considqration
to all cffe .so:s through solicitation of pzoposals from
industry. So lic itat ior evaluation and saiec tion ara
cb~ecti.vely tased on data system speci;fica..ior.s. The

rmefactors considered In selection aieathe capablity'
to fulfill data systems specif ications and the lowest
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systsm l!i ccst, pr-*c~ and o h er f act or s corz -di e 4."
Ref. 11:15"

Withi . thi. Nvv, ths Deruty Undersscratar. cr.

.he cseni : Pclicy Official (SPC) fcr ADP. . :c2-¢I c

SPO he Is Cfficially designate! the Sz'ice -eci

huthcrinyv f.c r acquisiticrs exc=eing $3 :iic _. .

Automa-.ed Cata Processing seelcticn Office (ADPSO) is naskel

as the central selection cffice tcr ALP projects under -:ne

SPO's p*lrview. Key instructicns which gcv-:n the AD;SC

acquisiticr Ficcess are:

" ADPSCNOTE 4235 of 15 June 1981, Contracting for ADPE -

Estatlist.s the requirements for requisition prepara-

tion and submission for acquiring ADP equipment and

services.

" ADPSCNOTE 5236 of 30 March 1981 - Promulgates guidance

regarding the conduct of the ADP evaluaticn and se!ec-

tion Fzccess tc memhers of thq Source Selecticn

Evaluaticn Board and Source Selection Advisory Council.

The sequence cf events, responsible activities, and perti-

nent references for the sclicitation process are outlined n

chronclogical sequence in Figure 3.6. Key plavers and func-

ticns identified in the selection process are:

* Source Selection Evaluation Board (SSEB) - Members of

the SSEE are derived from the requesting activity,

ADPSC and the sponsoring activities when deemed apprc-

Friate. The SSEB is typically chaired by a ADPSO tech-

nical representative. Responsibilities of the SSEB

include: (1) preparation of the selection plan and

solicitation document, (2) validation of proposals to

include operational capability and benchmark demonstra-

tions, ( ) liaison with vendor representativqs and (4)

submissicn cf analysis report to the SSAC Chairman.
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STEP EVENT/AC IICN RESPONSIBLE >9W:IACTIVITY '

1 P:ar: ADP specifications User 12,13
a..;'b.nchmark tssts 15,

2 Check reutilization and User 17 I
sharing ......

3 2BE Approval SPO 18
4 D'-legation of Frocurement GSA 12,19

Authority .20
5 SSIE Appoirtmert ADPSO 126 SSAC Appoi n.ment SPO 12
7 verify.specif icatins,, SSEB 12d;;terzxmine equipment criteria
8 CBD announcemsnt for ICI SS.EB 19
9 LOI issued to industry SSEB 19
10 Respcnses to ;CI Vendor/GSA 19
11 Leve!cp solicItation document SSEB 19,21

and airendments 16
12 revelop evaluation/selecticn

lan. issue sclicitaticn document.13 re-prooosal verdor SSEB/Vandcr 13 16confereface (opticnal) 19, 22
I14 CBD announcement (or SSEB 19

sclicitation)
I15 SS.C review SSAC
16 GSA eight day review GSA 19
17 Issue solici-arc, docuffent SSEB 12,19
18 Issue benchmark SSEB 12,19
19 Prepare proposals Vendors 19
20 Validate proposals SSZB 22
21 Evaluate pro posals SSEB 22
22 Ccnduct benchmark SSEB/Vendor 13,15

19,22
223 Prepare technical repcrt SSEB 22
24 Prepare pre-business NAVMAT 21

clearance apprcval
25 Negotiations SSEB 19,21
26 Best and finals Vendors 19,21
27 E!C clearance OFCCP
28 SSIB report to SSAC SSEB 22
29 SSAC approval /recommendations SSAC 16
30 Prepare post-business SSEB 21

clearance
31 Pcst-tusiness clearance NAVMAT 21aoR=oval
32 Sr alDroval of selection SPO 12,22
33 Reutilization statemenn cf SSEB 17

ncr-availability
34 Contract award Contracting 14,21officer
35Dsh f competitors SSEE 1,22
36 R.amfness r viii Ussr/Sponsor
37 Initial instal2ation Vendor 12
38 Acceptance testing Usar 12,21
39 Ccntract monitcring multiple 21,24

* efezerce numbers pertain to List of References.

Figure 3.6 Steps in the ADP Selection Process.

48



Sc' .cC S Electi n Adviscry Ccuncil (SSAC) - :.

-. AC a:sa =4 ved frcm AD SO 'n an --- ......

- u activity, cInscr ora:.z 1-. : _ Z

SSAC include: (1) review and approval of hz seleckin

plan and sclicitaticn document proposed by the SSEB,

(2) resclve issues trought up by th. SSEB, and (3)

apprce the SSEB repcrt and recoiaend source seiec-icr.

to the SSA ISPO)

D. CESERVID EROCESS ENHAICEMENTS

The AEF acquisition process as discussed previously :s

not %ell kncwn cr understood by most people in the Navy.

The tuilt-in layered app:cval authority and review processes

have hind.re.d East agency attempts to take advantage of

advances in computer technology resulting in:

" Installaticns utilizing obsolete computing equipment

which in scme cases was produced in the late I96J's and

is nc tuo generations old.

" Increased ccsts to cFerate and maintain this obsolete

equipment as compared to an equal capacity current

generaticn system.

" Difficulty in finding and keeping personnel to wck

with cbsclete equipment.

" Inability to develop never applications due to the

technclcgical limitations of the obsolete equipment

(e.g. lack of sufficient main memory to allow mcre

users cr real time piccessing).

The significant improvements in price/performance ratios are

highly pri2ed items which agencies are demanding in growing

numbers. This present trend will continue as computers

decline in price, as users realize the benefits of the

computer's capabilities, and as ceilings on manpower levels
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continue tc exist. Therefore, -he current impetis r
Nav'.  Compu-er Acquisiticn Prcg-:ma . _

disprcporticrats concern cver "procss acco'--ni-i- y".

Accordingly, DOD and the Navy's data automat-cr- --

ship lave taken numerous initiatives in the pas- year :c

reduce the adainistrative burden of incorporating new infcr-

maticn processing technolcgies. Efforts taken outside -he

axiz.:tq =Egulatzry guiaance to reduce manpower, time, a-7

overhead ccsts were:

1. Blanket EPA Authcrized by GSA for $10 million or
le ss

In their quest fcr GSA assistance, various Navy

activities and vendors have criticized GSA for its deveicp-

ment cf unzaspcnsive and unaccountable procedures. One of

the Navy's mcst frequently mentioned problems is the delay

and/cr ncr-aprrcval of reguests for delegation of procure-

ment authcri-y (DPA). While DPA's have baen delgated fo:

ADP acquisiticns of 32.5 iallion or less, GSA has oftentiu=.s

been reluctant cr delayed acticn on requests cf highsr

dollar value. GSA claims that the average request is row

prccessed in 14 to 16 working days; however, the Navy has

contested these figures and petitioned for relief.

Effective October 1983, the Navy has been granted

blanket EPA for all ADP acquisitcns of $10 million or less.

This blanket approval was based upon the Navy's past tech-

nical competence, compliance with GSA procurement guidelines

and criteria, and compliance with Gcvernment ADP objectives.

In return, tle Navy is ncw required to provide GSA a yearly

plan of expected purchases and, as before, is subject to

audits as deemed appropriate.

Navy officials expect tc save a minimum of thirty

(30) days prccessing time. More importantly, this action

should minimize the inherent communication problems of

dealing with an crganizaticn external to the Navy.
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2. Se lcts ADPE Pxclusion fr:c th- rook's .,-

The 5roek's Act, P.L. i9-306, requires r;Sr v

The Warner Aer!irent, P.1. 97-86 (10 USC 2315), ex c1 1s
acquisitions ct certain AEP equipment and servtc== f-ore -he

Brcok's Act as fcllows:

&2315. law inapplicable to the orocursmen-n of automatic
data prccaEsir.g equipment and services for certain
defense purposes

(a) secticn 1 11 of the Feder a! Pro Ier tv and
Administrative Services Act of 1919 (10 U.S.C. 795) is
nct applicable to the procurement by ths Department cf
Defernse of automatic cata c-ccessing equipment cr
services if the functicn, op:aticn, or use of the
equipment or srvices - -

invclves ir.telli ent activities;.( 2 involvC s cryp toJogic activities related to

natonal ecuzity;
(3) involves the ccmmand and control of military

forces;
(4) invclves equipment that is an irtegral part cf a

weapon cz weapcns system; or
(5) su ject to subsection (b), is critical to th_direct ful.illm-n of mili-arV and intellicence

mlssions.

(b) Subsection (a) (5) does nct include procurenent of
automa-ic data processirg equip ent or services to be
used for rcutine aiministrative and business annlica-
ticns (including jayrcll, finance, logistics and
personn 1 mar.acemen, aopl!ca ions).

The ;crticn of the Warner Amendment which speaks to support

systems "critical to the direct fulfillment of military and

intelligence issions", hut not including certain business
applications raised many questions. The USD (R and E)

issued a memcrandum on 4 Earch 1983 providing clarification

on this matter based upon the Senate Armed Services

Cormittee Bepcrt on the DOr FY83 Authorization Ac: and other

comments cf service compcnents. In addition, DUSN (F.)

issued a memorandum cn 21 April 1983 endorsing the revised
DOD Guidelines cn exempt hardware, software, and services.

Current guidance is provided in Appendix B.
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iaisc: ith NAVDAC analysts irdic- th-

u C of these rrcvisiorz ir ccnjunc-lon with bank:- -.

outiired atcve, should prcvi the Navy wi-h -he .

-ools t iiolement ADP E:ojects nrcre ef.... .... :- _ v

rzeducing the al.inistratie overhead for appD-xJ- .atey 90

percent of future acquisitions.

~.ASE(C) r,;esaatior of Anr.val ~hr-. ''

AS(C) memorandum dated 5 September 1979 impremfn-,=!

DOD Directive 7920.1, "life Cycle Management of Automated

Information Systems (AIS) ." This implementa:icn provided a

delegated review cf twelve (12) of the thirteen (13) major

automated infcrmation systems of the Navy to the DUSI(F.M).

Table II provides an extrapolation cf major Navy specific

NIS affected. Thus, for these twelve systems, only inforra-

tIor. copies cf milestone schedules and documentati on cf

deci.sions at rajcr milstcnes are -equired.

This action is considered significan as :he

follcwing exaffel illustrates for the Naval Supply System

Commands Stock Pcint ADP Beplacement Project.

Milestcne: SDE I

Da .e Action

15 April 1983 NAVSUP request -approval of SDP I

frcm functional sponsor (NAV AT)

16 June 1S83 NAVMAT reccmmends approval to NAVZAC

4 August 19E3 NAVDAC performs review of SDP I

package for CNO(OP-945) and provides

additional infcrmation requested by

CNC staff

9 August 1983 CNO(OP-945) reviews packaga ard

recemmends approval of SDP I to

DESN (FM)

22 NovEmter 1983 Final approval of SDP I granted by

DtSN (FM)
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TABLE II

Lwajcr AIS ApF:oval. Responsibility

~Jla ~;AI DOD Navy
Manpower and Perscnne! Managemen: X
Informaticn System (MA'IS)

Shipboard MIS (include SNAP I and II) X
MIS fcr Stcckpoints X

MIS for Invertory Control Points x

Manpower Infcrmation System for X
EduCation and Traininc

laboratory Support System X

Naval Aviation Logistics Command MIS x
MIS for C erating Air Stations x

MIS for CNO Stations X

NAVSEA Support Systems X

Air Logistic Support System x

Integrated Automated Irteiligence X
Erocessinc System

Marine Corps ADPE Replacement x

While this seven (7) month process might have appeare.d

excessive, tie project office continuei working towards SDP

II during the irterim based upon informal liaison. The

addition of a OSD layer wcuId cnly serve to compound th-

commuricaticn channels, :ecpardizi-ng approval, and further

delaying an already cumberscme process.
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L4. >s iC r-~ CD urcc e ir t Res n:: f~

08 NAV21.T

Ma te z ia 1 umb :sl.a Instead of NAVCLAC. This acti on T

clearly assigns Frocuremert resocrsibilitiJ's and =aducss zh-

number of: n-ie/approvai levels, rnhe::eby s inmplify 9 t

onrocurament :;rccess and reducir, agistc -'~

Additional banefi4ts to be :ea lized are i'ncreased aV4 7 -

ability of p:ccu~ement and contract experts for t.-9 n;ncrsas-

ingly compl~ex ALP acquisitiJon envi:ronment. La:.,ti

acticn is a Ecsi-tive step forward to devaloping a viable=

ca=96r path fCr ADPSO perscnral.

E. BEEX PECCESS IMPEDIIENTS

Ircreasea management reccgniticn of th-? value o f -h--: Er
computer systems as a resource has haloed DOD/Navy rnak.a

nnr-oaas in :educj4ng costs and increasing the: effmctiverc-ss

of its ccrrputer support as delin eat:ed above. Hoevr the6

past practice of utilizinc operating- funds (e.g. 0 a,-d ,N

for straight leasing or leasing t1c ownershi4p for exoedi:ent

replacemsnt of, cbsolete AD? equirment. is ha vin g sercus

repercussicns. Recent GAO investigati4ons have cited

numerous examples of excessive rents pajid and known saviras

oppurtunities which were bypassed because procurement funis

were not ava4lakile.

GAO analyzed over 225 computer leases and found "

in, 93 percent of the cases, that cutright purchase, ref-

nancing the existing lease through a thi-4r d party, or

acquiring a used substitute in the open market would be less

expensi4ve than continuiing the equipments present lease.,,

[Ref. 25:3] Accordingly, the joint conference report on the
FY84 Defense Apropiaticrs Bill1 criticizas the management
of9. automated daeta -rocessing equipment acquistion ani

directs the following:
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* I e'~c ~c~C: :n naintenarce b y 1,15) 0 m f _-
i.C--ea-- i -f.. s, : s. e I "Id u stri J...d Z15 0 m I 11 -  f -

tuvout of existina lCases.

* All future ADP equipmen- .ii! be pa:c ase' ou- f

unl.ss cthe: lower tctal cverall cost oeitn axis-s.

Acquisi4ion of ADP 4quipment will b achieved a

lcwest cost to the gover nmer: throuan competi-i n.

However, this rule can be dropped when "warranted by a
naticnal exigency -.c support a time sensitive prcg_-ar
cf the highest national priority." I,: is important to

note that this direction states that ". . . . acquisi-

tion is not to be considered compettive solely on the

basis of inclusion on the GSA ADP schedule." (Ref. 26]

This sta+ement reccgnizes the documented savings

(approximately 25 percent) which can be achieved, from

GSA ADE schedules, through formal competiticn.

[Ref. 3:60)

• A complste audit of all ADF equipment in DOD will te

conducted to ensure the government is not payi.g r.--'t

cn equi~uert it owns. This will enable DOD to create

an inventory baseline and determine where ADP deficien-

cies exist, and transfer equipment as required.

* Ins-itute a training and advisory program to ensure

that DOD contracting officials have sufficient ADP

expertise to protect the gcvernment's interest and

understand agency equipment requirements.

" Eurchase existing ArP equipment used by DOD but not

owned. A report to Congress is due by April 1, 1984

detailing plans for carrying cut this instruction.

" Senicr Irfcrmaticn Besource Manager's or their desig-

nees are authorized tc approve case-by-case exceptions

to the requirements for competitive bids and outright

purchase. NOTE: Exceptions cannot be justified solely

on the basis of time sensitivity or lack of necessary

funds.
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Ccngress icra I directdcn was r~vie sn r -

li-ib-. to ita:

cost an d availability o f funds. T he P_"an--i n,

Frogramiring and Budgeting System (PPBS) is the DOD tcol

for allocating scarce defense resources. 34rce PPBS

involvesa- an itezrative process to move f rom D r c ad

program ccns-ideratiors, to program objectives, ard nc

specific tudge:1 estizrates the shcrt run flexibi lizy of
the PEBS is severly li1mite d. The systematic approval

procedures "cost out" force cbjectives five years into

the futcre through submissi-on of service Procram

Cbjectives Memorandum (PO1) . In July of this year the

services wil12:
i) Execute their FY84 budget, and

i.i) Jcstif4y to Cargress their Saptember 1983 bulczt

submission for FY85, and

:i) Prepare t he ir FY86 budget for submissicr 7

SeFtember 1984. Outyear forecasts for FY87-90

are included.

e FY84 Defense Appropriations Bill dollar for dcllar

replacement cf procurement funds for operating funds Is

inadequate. It is estimated that three to five tlimes

the lease mcrey is needed to achieve outright purchase
as directed above.

* Acti vities which own computer systems out-right have a

huilt in hias to postpone high cost replacement deci-

sions while continuing to pay operation and mainterance

costs only. Lease utilization cffered the oppurtunity

to upgrade technologically to achieve price/performance

improvements within currently available funding.

e Pending acquisi-tions (iA.e. ICP ResoliCItation Project)

have teen project managed in accordance with existing
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Cui.elin Ss for many years. In some ins-m =_:C.

acquisEt'c: strategy provided rsa: f_ x "bil-.

use c: technoicaical r - v .... ! W S.

equip ment tc avoid future c-clescencs.

now saving that, despite agency best effcrts to cver-

come past cbsolescence concerns, agencies must now

accart a less than satisfactory alternative?

fiesurcence of frustration on DOD and ADP professicnais

who had recently witnessed a reducticn in oversight

functions.

The jcint ccnferee's management direction appears 4o presc-t

another set of tureaucratic hurdles that is sure to aenerat.

shczr run confusion at best.

F. CBAPIP SU!IRY

7his chats=r examined the approval and acquisitior

phases of "he Navy ADP acquisiticn process as -slated to

major AIS. A reviw of current COD and* Navy directives,

-heir requiements and pitfalls, and -she key players

involved providsd a look at this complex process.

Inherent in the Navy philoscphy of ADP acquisition is

the proper evaluation of alternative compute: systems with

regard to:

" Advancements in technology.

" Systers life cycle planning.

" Sound management principles.

" Aplications/Equipme.t needed versus available.

" lowest tctal overall cost.

" Financial constraints.

!he ability to identify the cost drivers in this evalua-

tion process is addressed in Chapter IV through case study

analysis and icd.l development.
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IV. ADP ACtISITION CASE ANAL1§S 42D MOD2L DIVELOPEENT'

A. EJCKGBCUNE

Cne of the issues addressed by the Presidnt's Private

Sectcz Survay Cn Cost Control (the Grace Com miszic2 task

force repcrt on the Department cf the Navy concerned the

"excessive tiae being spert on planning, designing, deveL-

oping, and installing conputar systems for routins business

operations." (lef. 2:4] The report estimated that the

average tize intqrval for bringing new systems on line could

be reduced from ten years to three years with estimate-

savirgs of aEproximately $5 billicn over the next tr.n years

or $500 millicn annual average savings. [Ref. 2:126]

Most cf the major Navy computer systems were installed

in the mid 1960's and early 19701s. The technology and the

operating systems they represent are obsolete, the equipment

is difficult and expensive to maintain, and frqu:nt "down-

time" results in a loss of user productivity. The Navy has

recognized the problems resulting from its "old" systems and

has institited ntmerous projects directed toward replacement

of large amounts of the oksolete equipment. Major Navy ADP

projects specifically identified by the. Grace Commissicr to

accomplish this end are:
" The Shipboard Non-Tactical ADP Project (SNAP I and II).

Started in the late 1970's, it is scheduled fcr comple-

tion in 1988.

" The Naval Aviation Logistics Command Management

Information System (NALCOM!IS) project. Started in
1970, it is scheduled for completion in 1990.

" The Inventory Conticl Pcint (ICP) Resolicitation

Project. Started in 1977 it is scheduled to complete

in 19e9.
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* Intzgrated Aut.cman Intelligence Processi:-

(IAiPS) -=c ect. Esgun in 1977, iT is sc*wT -

ccmpleticnr in 1984.

" The Integrated Disbursing and Accounting Financi.

Management System (IEAFLiS) Fcjecz. Starred in 1976,

it is targeted fcr ccipfletion in 1988.

" Vh9 Scurce Data System (SLS) project fcr the Naval

Milltary Personnel rmaiand. Stazred in 1977, in is

scheduled tc complete in 1987.

" The Eerscnnel Payroll (PERSPAY) project. Started in

1978, it is scheduled for completion in 1985.

" The Standard Shipyard MIS Prcject. Starred in 1976, it

is scfEduled for completion in 1966.

All cf the above projects were cited by the Grace

Commission as "highly desirable and urgently needed. "

However, the average completion period for these projects is

11.5 years. Ctber major AIS projects have since been estab-

lished that have egual irrrtance and offer ; look at nhe

applicaticn of current life cycle management guidance.

After a rev!ew cf the major Navy ADP projects, thrse

were select.d for case study analysis. The projects

selected were: the Stock Point ADP Replacement Project, the

ICP R-esolicitaticr. Project, and th . Shipboard Non-Tactical

ADF Eroject I (SNAP I). These projects were sel.cted based

upcn consideraticn of the following factors:

* The three projects represent a significant portion of

current effcrts to upgrade the Navy's logistic func-

tions.

* The potential existed for ccmionality of project cost,

data ccllection, and reporting based on the prcjects

relaticn. tc a single functicnal user.

* Initial liaison with Headquarters' project personnel

indicated an availability cf ccst data and a willing-

ress tc discuss the projects.
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" 7he SNAP T ! '4'-c' c ad oc~e-iths a p r v

proCUre.UE: Ph as is ar tbhe iz 1 . ~

rzar cc-cl-4tcr.

" The Stock Pcint ADP Replacement Project 4 cns f th

first tc be managel from inception under current '='

cycle maragement directives.

Despite sxtensive efforts to fden.ify and collsct rels-

vant project cost data, auch of t e desired data proved tc

be uravailal=e. Due to the matrix organza-:ion structure

within which Frcject offices are established and the tasking

of multiple field organizations fo: project support, aggre-

gate cos- data ty detailEd categories is no- accumula-sd.

Generally, it was found that a significan- amount cf

perscnrel and oTher .uppcit costs are provided under :he

organizaticnal cverhead cost umbrella. Additionally,

detailed ccst treakouts fcr field crganizaticns tasked tc

suppcrt a Frcect were generally not available. These find-

ngs are particularly pertinent to efforts p.?rfcrmed durinq

the ailestces leading tc Leplcyment/Operation.

The lack cf aggregate uniform cost data for model devel-

opment and validation resulted in a revised approach to the

modeling pcrticn of this effort. The development cf
compcsits, generic model based upon extraction of ccst

factors identified from aralysis cf the selected projects
was undertaken. The advantages of this approach include the

incorporation of unique cost factcrs which may influence

prcject ccsts and the potential for further refinement and

use of the mcdel in a decision support 4nvi:cnment. The

primary disadvartage of the revised approach is the

inability to validate the model based upon current data

available.

The Irtsractive Financial Planning System (IFPS),

marketed thrcugh Execucom Systems Corporation of Austin,

Texas, was selected for model development. IFPS provides
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::natur a!. la rgu ag c d iv elo cr.t c f f inanclal .-

models. In addlior to bu-_lt-ir. financial, sta~is--fcal,

math-emtijcal functl'ons, IEPS is CaFable of: perfcrmina :-

active what if, sensitivity, and goal seeking analyscE

Additionally, IFPS is capable cf performing risk analysis

throuqh sitrulaticni (Mcnte Carlo analysis) . The sxtensive,

natural lanquagrz modeling capabilifties and thle flex ibil 4ty
Or IlrPS ccmhined w ith: its availah.ilIty Z;or a number ofz

diAfferent, ianufacturer's equipments, m ad - IFPS a n atural

selection for development of the ccirpcsite modsl.

B. SIOCK PCINT ADP REPLACEMENT PROJECT

The Stock Pcint ADP Replacement Project was initiatea in

Octobe: 1S80 as a majcz modification to the Unifcrm

Automated Eata Processing System for Stock Points (UADPS-SP)

which is cperational at over forty Navy and Marine Corps

activi-ties. 7he imodif ication env-sioned encompasses
replacement of ADP systezs supFcrtir; the host UADFS-SP
operating sites and reprogramming of rJADPS-SP software.

UADPS-SP i s an inventor-y/financial automated d ata
processin g system designiEd to Frcvida manage ment at Navy

stock points and selected o-ther activities with an interac-
tive, integrated supply and financial management capability.
The system was developed in the early 1960's to operate on
IBM 14~10 ccmout6e~s. In tle early 1970's the UADPS-SP system
was upgrazded for operation cn mid-range Burroughs hardware.

As a result of growth i n thea processing workload,

current hardware configtrations have reached, or are

apprcaching, the upper liffits of their capaci-ty as they are
presently ccnfigured. Additionally, changes in thq types of1
worklcads processed under UADPS-SP have been experienced.
Many cf the original batch processing applications have been
redesigned tc cperate in an interactive mode to suppcrt
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* 'he Replacement Project Manager.

The 1:eputy Commander for Inventory and Infor -- tion

SystEms Develc~ment (SUP 04) is designated as the Prcject

:anage=. He is responsitle for the life cycle maagemnt

and techrical leadership required to support project

objectives.

S The Replacement Cffice.

The Replacement Office serves as the single focus of

acccntability fcr the Replacement Project. The Replacement

Office is cciprised of a permanent staff of sev-n members

and liaison representatives from seven major commands. In

addition, this cffice may task the NAVSUP matrix organiza-

ticn for required resources in eight functional areas.

* The Replacement ADP Eanager.

The Replacement ADP Marager is SUP 04U2. He functicns

through the Replacpment Office with no separate staff

identified.

* The Replacement Teleccmmunications Manacer.

The Replacement Teleccfmunicaticns *1anager is SUP 0415.

He furcticns thrcugh the Feplacement Office with no separate

staff identif.ied.

S stock Ecint ADP Replacement Team.

The Stock Point Replacement Team is under the directicn

of tke Navy Fleet &aterial Support Office (FISO 9RU). It is

comprised of three components; the Functional Strategy Team,

the Functional Review Group, and the Functional Policy

Council. The Functional Strategy Team is made up of a core

of supply system analysts and is augmented by salect stock

point users and FISC system designers. The Functional

Review Group is comprised of thirty (30) mid-level managers

from the Stock Points and senior functional managers from

NAVSCF. Its purpose is to review, correct, and approve

system design efforts of the Functional Strategy Team. She

Functional Pclicy Council is comprised of thirteen (13)
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senicr managers from the user community who act to insu:,=

that all lrunctiona.l and Fclicy ob'scti-ves have br _in

fied in the Sstsems design.
7he Stock Pcint Replacement Erciect, as evide-rced hy the

broad project sccpe and extensive project managementz orgarn-
zaticnal sttct ure , is a l arge and complex e f for-:.
Estimated total life cycle costs for the project axceedl $945

millicn and Froje:ct management conce~ns span the full spic-

trum of life cycle cost considerations: hardware acquisi-
tion, maintenance and replacement6; software developmsent,

* convezsicr and maintenarce; facilities modification and

*construction; training; security; budgeting; and logi-stics
su pp cit.

C. IUVEN'!CE! CCUTROL POIST (ICP) BESOLICITATION PROJECT

7he laval Surply Systems Command (NAVSUP) initiated the
ICP Besolicitaticn Project. This major AIS requires the

replacemert of4 ADPE and reprogrammIng of applications a,-1

environmental software residen t at the Aviation Supply

Of fice (ASC) and the Ships Parts Control Cante r (SPCC) data

centers. .ADF systems which are run on the hardware to bs

replaced are: the Unifcrm Inventory Control Point (UICP)
System, the Conventional Ammunitior Integrazed Management

System (CAIMS), the Material Maintenance Management (3M)

System, and selected systems used by TRIDENT, NAVAIR,

NAVSEA, VAVEIEX, and cthers.

In March 1977, the Hesolicitation Project was estab-

li-shed under the existing 1977 acquisition guidelines

utilizing lutcmated Data System/Telecommunicatilon Subsystem

Prcject Erccqdures. Three principal organizations w er e
estatlished to support the project:

1 he Resclicitaticn Project Executive Board (REB) .This

hoa~d is chaired by NAVSUP 09 and consists of NAVSUP
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COX, CL4, and 04~9; the commar.1ding officers of ASO, MQ

1NPFC and SPCC; logistic ZepEssntativas frCM iha-n
uare systIer commands and headqua::er-3S manaaement ,~

sentatives from NAVSUP, NAVMAT, NAVCC.IT, NAVDAC, C " c,
rUSM (FM) and OASD (ERAL and C) . Its mission i4S toc

provide cverall policy and direction, resolve problems,
keep members -fully apprised of plans a.nd schedules, and

enlsure si Fport for the prc ject a mon g the varicus

participating commands.

*The ResclicitatiAon Prcjc-ct Cffice, NAVSIJP 04iR. NAVSUP

CLIR is the Prqject officer. This office is the working

staff tc the REB and provides the tech.ical and logis-

tics leadershi-p to support the project directives.

*The Fesclicitaticn Pzcject Tear, FMSO 09R. This office

develcps and monitors detailed plans and milestones to

accomplish the R e scli cita t."cn Project cbjectivs

including the def initicn of system :egui~ements,

acquisti-cn of the new hardware, an-d transition frcm the

current hardware to the replacement ha::dware.

Other Resclicitation organizations are discussed in the

follcwi4ng paragraphs.

This Project was developed tc fulfill NAVSUP's logistic

respcrsibilities beyond the year 2000 by explo-iting "the

advanced technology inhierent in the new harlware a nd so ft -
ware systems under acquisi-tion."t To best carry out this

mission, the -acquisition strategy includes a contractual
ability tc refresh system technology without continuous

=equests to GSA. The Resclicitaticn Project itself consists

of f cur phases: Requirements Def if-ton, Acquisition,

Transition, and Resysteaization. Figure 4.3 provides a

schedule cf each of these phases.

Ihe Requirements Definitions phase was initiated by the
9statlishment of a Requirements Definition Task Force (RED)
that consisted cf representati-ves from NAVSUP, the ICP's,
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- - - RESYSTE1IZATION - II -___________

Figure 4.3 Resolicitation Project's Phased Schedule.

FMSO, NPFC, and the SYSCOM's. Their goal was the identifi-

cation of all requirements interral to the managements of

the ICP's in support of core logistic functions. Those

efforts began in April 1977 and included hardware, systems

and functional concepts. User ccrmands were afforded the

oppurtunity tc review and comment on the draft requiremertz

prior to CCMNA;SUP approval in February 1978. The defined

requirements were then utilized to identify 132 separate

functions that were converted to Requirement Statements (RS)

after a forral review by all user ccmmands. Upcn completion

of this acticn in January 1980, the RS's were subjected to

extensive analysis by FSO/contractor personnel and were

included in the ADS/TSP Plan and the "new system" segment of

the Solicitation Document dated 31 December 1981.

The Acgqisition Phase contains three findamental areas:

P! e-Award Activities, Contra ct, Award, and Equ ipm .nt

Installaticn. rre- Award activities included the dpprcval

of the ADS/TSP Plan by CUSN(FM) in January 1981 and the

receipt of CP A from GSA in August 1981. A Specification

Selection Team was formed to prepare the Solicitation

Document and in mid-1981 letters of Interest were sent to

industry. Fcllcwing this action, vendor conferences were
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held, and fcrmal release cf the completed Soli:zi-i

Docuient tc industry occurred in December 1981.

Freliminary vendor resronses signalled th- coTm.csms-t

of the contract award portion of the Acquisition phase. The

SSAC identified three verdors as best jualified tc satisfy

ICP requirements based upcn the evaluation cf all propcsals

by the SSHEB. In August 1982, the benchmark package was

apprcved ty the SSEB and a cost reiubursable contract fcr up

to 14CO,0OC was issued to each of the three vendors for

development cf technical ard cost proposals. Sperry-Univac

elected tc drcp out of the competition prior to submission

of proposals and benchmark tests were completed on the

remaining two prcposals in July 1983. The SSEB evaluated

the propcsals and the SSAC recommended selection of

Electronic Data Systems (with IBM as a subcontractor).

Honeywell cbjected to the evaluation criteria and formally

appealed. While this appeal was denied, contract award was

rescheduled fcr January 1984. However, the House Committee

on Gcvernment Operations tcok interest in the "perceived"

lack of ccffpetition and prohibited contract award.
Negotiations between NAVSUP/ADPSG and HCOGO members are

underway tc break this deadlock.

Equipmert Installaticr is the last portion of the

Acquisition Phase and is tentatively scheduled for incre-

mental installment in calendar years 1984 through 1987 tc

support Transition and Resystemization as liscussed below.

The Transition phase of Resclicitation includes the
interim augmentation cf current hardwara/software
configurations, conversion of the remaining assembls:
language F.cgrams to CCEOL and the transition of all
prcgrams and fil~s to tke new hardware. These tasks are
separately described in the following paragraphs:

70



Im

Currsr.t har dwar e and software were provided ir t irm

configuraticn augmentations to enhance the ADPE ca-acitv anJ

scheduling fLexitility in support cf COBOL convers f ann

transit-.or tastirg. Additional hardware installed .r :luled:

" Cne additional U494 for SPCC and ASO and upgrades cf

all 0494 at these sites.

" Cne IE1- 1032 was acquired and a 360/65 was upgraded to

a 370/165 to support SPCC operations.

" Software enhancements were developei to allow file

updates frcT any of the four U494 processes thereby

increasin c flexibility for future Resolicitation

worklcad.

CCBOL Ccnversion applies only to the UICP system and

involves ccnverting UICP item record files to a COBOL

compatible fcrmat and all assembly language programs tc

COBOL '68. Th.se actions necessitated additional changes to

cne cf the data management programs. The objective of the

above actions was to convert all prcgrams and validate ther

accuracy pricr tc transition to the newly acquired hardware.

Conversion to COBOL resulted in larger programs that run

longer.

!he last part of the Transition Phase involves the

establishmet of two new organizations, the Transition

Planning Team and the ransiticn Contracting Team, tc

develcp the plans to transition systems operating on ASO and

SPCC ADPE to the new Brand R (Resclicitation) hardware. The

?ederal Ccnvszsicn Support Center (FCSC) plays a key role in

each of these organizations: (1) FCSC personnel are funded

to act as staff to NAVSUP C4R and FMSO 9R, and (2) FCSC is

funded to act as the contracting office for Transition

contracts. Transition provides for the conversion of

apprcximately 60C0 prcgrass from COBOL '68 to COBOL ,74, the

development cf new, on-line central data bases for the new

hardware and acquired Data Base Management System, and

parallel ceraticns of new and old hardware.
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Resyste.ization is the last phase of the Resoiica-:Cn

project. The primary thrust of this effort is to =-_zvs]Zn

the 'UICP, CAIMS, 3M, and NPFC unique sysmems to imprcve

logistics management and exploit th* new hardware and i-s

software capatiliies. To acccmplish the Resystemiza-ion

objective, NAVSUP letter 04R2/RWD cf 3 December 1980 estab-

lished addit'cnal organizational entities for the purpose of

planning and ianraging this effort. The ad-hoc Blue Ribbon

(BLUE) team is comprised of representatives of each use:,

the central dpsign agent (CDA), and system proponent. Its

purpcse is to oversee the design, development, and integra-

ticn cf applications softuare assuring the umilizaticr. of

state-cf-the-art system design techniques. The Blue team

determined that a Green Team was needed to provide formal

suppcrt cf the s1stems design and development for each group

of closely related applications. Fourteen (14) user

orierted Greer teams have been formed wi-h representatives

from each us.r, the CDA, and the system proponent. Lastly,

a Pclicy Review Council has been established to act on

behalf of the REE to review reports, provide guidince, and

apprcve all Resystemizaticn policy and concepts.

Cther cost elements rot directly addressed above but

which are integral to the success of the Resolicitation

Project are: Training, Travel, Materials, Security and

Site Pre Faraticn/Modif ication (to include Military

Constructicn (MILCON) Projects and Exigent Minor Military

Constructicn EMM)).

D. SHIPBOID NOW-TACTICAl ADP PBOGUAN (SNAP) I, PHASE 2

SNAP I is cre of three separate automated information

systems targeted to improve shipboard productivity. SNAP I

provides replacement hardware for the AN/UYK-5 (Univac 1500)

proctzed in the mid-sixties and furnishes user interactive

72



4i

real time software to the larger ships of the United St't-s

wavy, Marine Air Groups (EAG) , and selected shore si-es. A
phased approach is planned for SNAP I with Phase 1 replacs-

ment cf tape drives and printers for the AN/UYK-5 -ys:m

coipleted in May 1980. SlAP I, Phase 2 seeks to:

" Replace the AN/UYK-5 with non-tactical off-the-shelf

c.quirzent ruggedized to support deplcyed env:r.onments.

" Process existing shipboard supply and inte:ediata
mainterarce in an emulation mode and aviation related
programs in a native mode.

" Redesign the above existing application programs tc
exploit SNAP I replacement hardware capabilities and
furnish an interactive real time capability.

" Subsequently, provide a user interactive real time ADP

capatility for other deficient functional aeras.
Applicaticn software systems are planned to overcome the

manual effort currently utilized tc support an incriasingly

complex operating environment. The goal of improved Fle.t
suppcrt demands timely ard accurate exchanges of infcrma-

ticn, and three major functional areas have been identified

for application subsystem developmeDt as follows:

* Maintenance Function

i) Intermediate Maintenance Management Subsystem

Real Time (IMMS-FT)
ii) Organizaticnal Maintenance Management Subsystem

(CMMS).

iii) Planned maintenance Subsystem (PHS).
iv) Technical Library/NTIPS.

v) Aviation maintenance and Material Management

Subsystem (AIR 3M).
vi) Support and Test Equipment (S&TE)/MEASURE.

0 Supply Ftnction

i) Shipbcard Unifcrm Automated Data Processing
Sutsystem Real 7ime (SUADPS-RT).
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ii) Focd Service (FCOD SVC)

iii) Retail Operaticns (RETAIL CPS).

Admin 4Strative Functicn

i) Administrative rata Management (ADM) Subsyst--m.

ii) Pay and Personnel Source Data Subsystem Aflcat

(StSA).

iii) Medical and Dental (MED/EENT) .

iv) Shipbcard Training/Education Management Subsystem

(STEMS).
SNAP I, Phase 2 has been designated a Major AIS in

accordance with EOD Directive 7920.1 and SECNAVINST 5231.1A.

Initial Frcject submissicn and approval was accomplished

through use cf NAVDAC Advisory Bulletin Number 21. The

program manager is the fleet Information Systems Office,

NAVMAI (05E6) . Besource requirements to develop, deploy and

provide life cycle support are the responsibility of three

subclaima nts:

" Naval Sea Syst ems Command (NAVSEA) maintains the

project office for SNAP ADPE installaticn and life

cycle Integrated Logistics SupFort (ILS).

" Navy Manageme nt System Support Office (NAVASSO)

performs Central Design Activity (CDA) functions fcr

SNAP by designing, developing, and implementing use-

interactive real time software and its associated life

cycle support.
" Navy Maintenance Suppcrt Office (NAISO) is a department

within the Ships Parts Contrcl Canter that maintains

the central data bank for maintenance statistics,

reports, and data bases.

The SNAE I, Phase 2 AIS project was approved in January

1979 and interim actions were ccmpleted leading to the

issuance cf a solicitation document in December 1979.

Despite preliminary interest by various vendors no proposals

were received by the established closing date in July 1980.
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Changes were inccrporated into a revised solicita-icr *:cc--

ment that was issued in September 1980. Due to the nhase

mplelnta ti"r Z= I_----i by thc- Navy, the key element in any

prospective vendcr's propcsal was the ability to provide :ew

hardware with evulaticn capability for the AN/UYK-5 system.

To facilitate ccwpetition, the Navy offered vendors up nc

$1,000,000 each for expenses necessary to achieve emulation

capability. Proposals %ere received in January 1981 and
initial evaluaticn and ranking was completed in Nay 1981.

Benchmarks ccmmqnced in July 1981 and were completed in

A-gust 1981. One area unique to this procurement was the

Navy requirement to perfors simultaneous benchmarks for the

two vendors. This action generated a requirement for double

the number of personnel required to participate in the

benchiark pxccess.

Bevised proFosals were requested in October 1981 and

receaived in December 1981. Subsequently, negotiations were

completed and best and firal offers requested in April 1982.

SECNAV approval of the SSAC-reccmmended selection occurred

in May 19E2, and a $603 million contract was awarded to

Honeywell on 1 June 1982 for the hardware and associated

systems scftware. ADPSO records revealed that total hours

ut-4ized frcm acqu isitic r inception to completion was

63,3S4, cf which ADPSO's portion was 10,847. Secretarial

hours were acccunted for separately and totaled 1853 hours.

Other figures of interest were the sixteen amendments that

were issued to the solicitation document between September

1980 and April 1982 and tle nine suppl.ments to the sclici-

taticm document between November 1980 and January 1981. he
thirty (30) mcnth acquisition process is considersd an aber-

raticn and shculd represent a worst case scenario for both

time and resources required.
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B. HCDEL E V!LO:ENT

Cne of the acst jffportant goalE of a major AIS a c :-

ticn JS tc zcnsist-.ntly and clearly communicate -e i:.aI

cost of a program to decision makers a: each milestcn-s.

This is especially critical when the decision point involves

a tradeoff between two or more cptions. Under LCM guide-

lines the decision make: utilizes an econrmic an-i.yzis tc

make an initial decision and to subsequently verify that ths

decision was justified. Ereliminary to economic analysis is

a requirement that all ccst elements be identified. Ths

model contained in Appendix C provides an initial attempt at

identifying thcse cost elements that impact on the MENS, SDP

1, SLP II, end SDP III approvals, that is, frcm project

inception to final decision to deploy and op erate the

complete AIS. The cost elements contained in the model wsre

abstracted frcm available project manager records for the

three major AIS's already discussed. The English-like

terminology ccntained in the model is attributable to IFPS's

utilizaticn of a natural language approach to the develop-

ment cf customized applications. Sample input datafiles are

provided in Appendix D and sample output resulting from

model executicn is prcvided in Appendix E.

IFPS prcvides on-line editing capability to add, delete,

combine Cr reorganize mcdel cr datafi Ie elements.

Additionally, although not utilized for this baseline model

developmant, IFPS provides report formatting and generation

capabilities sufficient tc meet most report- presentation

requirements. One cf the primary benefits of IUPS for

future development and utilization of the baseline model is

the decision support capability of the system. IUPS

commands allow the user to "ask questions" of the model and

receive answers without causing a permanent change to the

model. The sost important of the model analysis commanis

are:
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* 'WHAT IF - allows user to temporarily alter -h7 data

and logic of the current mcdel, in ordar to t._st

assur;tics and sxplcre al!ternatives.

* GOAL SEEKING - allows user tc specify goals and the

variables affecting those goals; IFPS then calcula-es

values for the variables that will achieve thcse aoals.

* ANAL72E - breaks a variable into its constituent parts.

* IMPACT CN - allows user to investigate the response of

a selected variable tc changes in other variables.
e SENSITIVIY - steps the current model through a series

of changes in a specified variable and prin-ts the

results at each step.

a M.ONTE CAFLO - allows the user tc perform risk analysis

through sirulaticn; IFPS sclves the model a number of

times tased upon rardom mcdel variable values wit.hin

aspecifie.d probability distribution (which overcomes

the inherent inadequacies of single point estimates).

7he baseline composite model was developed utilizing a

"module" a~pcach. Modules for the LCM phases leading up to

the pcint of system acquisition were ccnstructed utilizing a

basic cost structure. This provides the user the flexi-

bility to analyze costs by any single phase or combination

of phases desired. Cost elements were identified within the

cost structure for each mcdule based upon analysis of the

three AIS cases. Allowing fcr individual project differ-

ences, users may be required to add or delete cost elements.

As a minimum, the user will have to decide upon the distri-

buticn of costs within each module (LCM phase).

The input of cost data by element within the body of the

model was ccnsidered and rejected in favor of utilizing one

or mcre datafiles. It was determined that the use of data-

files would enhance user flexibility and simplify editing

functions. The sample datafile in Appendix D utilizes bcth

single pcint values and probability distributions for

values.
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A final section was ircluded in the model for th-- cc:,u-

taticn of lost cpportunity costs. Opportunity costs Wr--

consl'&=ad to te the pro~ectmd yearly cost savi-.Z -.

buted to the new system. The opportunity cost stream was

discounted tack to start in year four based upon the

reported privat. sector acquisition time of approximately

three years (Ref. 28:2] for ccmplex ADP systems. The

computed "lost" cpportunity costs were then added tc tctal

project costs tc provide adjusted tctal cost figures which

more accurately represented the true costs of the system.

The tasic cost structure of each module and the snecific

cost elements identified fcr each mcdule were derived from

an analysis cf the selected AIS cases and a synthesis of

regulatory and crganizaticnal requirements. For example,

the ccst structure fcr personnel costs in each module is

comprised cf the following major categories:

" Project Cffice Personnel,

" Crganizaticnal Support Perscnnel,

" Suppcrt Activity Perscnnel,

" Executive Review Perscnnel,
• Apprcval Level Personnel, and

" Acquisiticn Processing Perscnnel.

Of these ca:e.gcrias, AIS case analysis identified three

(Project CffIce Personnel, Suppcrt Activity Personnel,

Executiv. Review Personnel) while the remaining three

categcries (Orgaizational Support Personnel, Approval Level

Perscrnel, Acquisition Prccessing Personnel) were identified

on the basis cf regulatory and organizational requirements.

It should he noted that those categories of p.rsonnel costs

attrihuted to regulatory and organizational requirements are

seldcm, if ever, acccuntEd for in determining the cost of a

prcject. Rather, those ccsts are atsorbed as organizational

overhead.
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%ithin each of the !aJor personnel cost cat igs-i

standardized cost element structure was establish i. Eiv

gradations cf p.rsonne! ranaing from Clerical Pers, nns! -c

Senior Executive Personnel were utilized. Yearly personn,.l

costs as sbowr in -the sample output (Appendix E) we:e

computed by rultiplying the number of mar. years of effort ty

a salary amount. The salary amcunt was jenera-d by IFPS

utilizing a triangular probability distribution function

(TRIBAND). This IFPS function ptcvided the capabili--y cf

entering a Erctale rangi of values for salary rather than a

single point estimate. The IFPS genera-ed salary amount for

the first year was then increased four percent per year for

subsequent yaars.

The personnel data utilized in the datafile (Appendix D)

is czder of magnitude data for presentation purposes and is

not specific to any of t.e AIS cas.s analyzed. Hcwever,

even with the use of presentation-type data, the sample

model output provided in Apendix F is capable of providing

significant Eersonnel cost relationships. For example,

those categories of perscrnel costs identified by AIS case

analysis accctnt for apprcximately eighty percent of total

personnel costs in the first year and steadily decline to

about seventy percent for the last year. Obviously this

means twanty to thirty percent of the total personnel costs

are attributed tc those cost categories resulting from regu-

latory and organizational requirements. Should this rela-

tion ship exist for actual project data, the budgetary

implications would be significant. The possibility of

adequately udgeting direct prcject costs while severely

under-budgeting crganizational support costs would exist.

The cost structure for the remainder of the model

reflects th . safe development approach as described for

personnel costs. Cost elements under the major cost catego-

ries mere developed from analysis of the AIS cases and from
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the synthes-iS of regulatory and organizat-ona_ re,4ir.=-_- .

It is impcrant to note that the data utilized to d=mcn

z-_at "he aodl was orgarized such that there ws a c

overlap of LCM phases. Tie ccnstructicn of ths model by LCM

"module" reccgni2es this fact and allows for overlap of ccst

elements by year.
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V. CONCLUSIONS AND RECCMMENDATIONS

k. CCNCLUSICNS

The current regulations reviewed, case analyses

conducted, and !;g-thy model dsveloI 4-' .Isr-- -.e ths-

complexity of the approval and acquisition phases of major

AIS Fiocur.m rt. Ev:y major AIS is likely to experience_

the turden of this complexity. Cost ino:easS , schedul

delays, vendcr disagreements, benchmarks, and a litany of

late software projects permeate --he mijoz AIS acquisiticn

arena. These problems are compounded by the geographic

dispersion of users, developers, and approval authorities

and the conccmitant ccmmuricatior problems.

Prior to addressing the problem of how to improve an

acquisiticn prccess that severly lags behind the private

sectcr (Ref. 28] it is recessary to address where wE arce

Starting from. To this end, this thesis has provided an

initial view of the Navy acquisitinc process ar.d provided a

generic model fcr future verficat ion and use. The primary

thrust of the model development was to provide a tocl tc

stimulate prcject office thought on their ability to reflect

actual costs of competition by capturing all known ccst

elements. The end rIsult is expected to be improved economic

analysis, hudset estimates, and cverall project management.

B. RICOME IN A71CNS

-- ecommendaticn Numbe: 1: In order tc facilitate

capture ef complete project cost data, job ordsr

numbers should te assigned to specific AIS projects

based on tire card usage by all personnel. Oftentimes

headquarters, develcment, and review personnel hours
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changing operaticnal requirements. The existing h-rdware

and soft war ccnf iguraticns do not suport the cuZ-en 

interactive proc.ssing requirements effectively.

It is intexesting to note that the current system was

procured in 1971 based on specifications Javelcped in 1968

and inpiemented cn equipment first annouzcazd in 1966. The

contract negctiated with t4e Burrcughs Corporation was based

on an anticipated five year systems life. The first systems
were installed in 1972. An important consequence is that
Burrcughs will most likely disccntinua all support,
including spare parts, maintenance, and training in order to
concentrate cn new product lines. At present there are no
known "third party" vendors to perform required maintenance

for the equipment.

The Stcck Pcint Replacement Prcject has divided imple-

mentation rlars into three phases. The first phase involv.s

the procurement of central processing unit (CPU) upgrades

and peripheral equipment augmentation or replacement in

order to sus-ain the current system until total replacement

occurs. The second phase is dependent upon the Stock Point

Lcgistics Integrated Coamunicaticns Environment (SPLICE)
Project tc provide com etitively selected minicomputers

acting as fcreground prccessors to relieve the current

Burrcughs system of cczmunicaticns handling functions.

Additionally, the SPLICE minicomputers will replace current

UADFS-SP satellite miniccputers. The third, and final,

phase of the Replacement Eroject will involve replacement of

the stock pcint ADP systems with competitively acquired
* equiptent %hich will support the full range of UADPS-SP

applicaticns. This final phase will also involve the anal- -

ysis and rcdernizaticn cf UADPS-SP applications and data

bases to take advantage of state-of-the art technology.

Additionally, contractual efforts are planned that will

allow technclcgical refreshment of the ADP systems on a
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continuing baals when functionally and economically usi-

fled hy changing cperatioal :equi:emcnts.

The Rer.!accment Pro-iect has beer: designated a-:! a ,r-4s-

A:S as d-.-fined by DOE Directive 7920.1. No __ ali v ASD (C)

apprcval wculd be required at the prescribed decision points

but approval authority has been delegated to the Navy with

post-apprcval notification and appropriate dccumentaticr. tc

be provided to ASD(C) fcr after-the-fact review. The

Functional Manager for the Replacement Project is the

Commander, Naval Supply Systems Command (NAVSUP) and the

designated Projec&. managEr is SUP 04. SUP 04 provides

overall prcject control and management in accordance with
the AD? life cycle management process described by NAVrAC

Publications 24. 1 and 24.2. The current project schedule is

provided in Figure 4.1 and addresses life cycle management,

acquisition, and modernization activities through project

coirpleticn in 1992. Presently the Replacement Project has

obtainad SEP I approval and is prcgressing rapidly toward

SDP II (Definiticn/Design) submission.,

The management organization that supports the Project is

complex and eztensive. 7he functional sponsor is the Chief
of Naval Cperaticns, (OP 41) and the functional manager, as

mentioned previously is NAVSUP. A prcject management organ-

izaticn has been established under SUP 00 (see Figure 4.2)
which consists of the following elements:

The Stcck Point. ADP Beplacement Executive Board.

The Executive Board provides overall life cycle manage-

ment policy and direction and establishes an executive forum

for discussicn and resolution of problems, actions and

initiatives. It convenes as required but not less than
semiarnually and is comprised of sixteen (16) permanent
members and fcrty-eight (48) asscciate members.
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APPENDIX A

SYSTEM DEVELOPMENT APPROVAL FLOW

RESPONSIBLE OFFICE STEPS COMMENTS

141ITION P*4*SE

1.w PrW*KS IAW NAVOACWENS 3) Adtewy SiAI~ttn No. 44

FORVAAO TO
FUNC~CMALMMUCR FUNCT C24LF~icr~Ica MIMM2R

CANCEL ORV

CORRET AN

REPEA82

CACLO



RESPONS1BLE OFFICE STEPS COMMENTS

NO APhOVAL AUMT'V/ loENilpy L.01

rUKTlah MANGE wueu MAIs

V1AiTIOiM. ~hAEN/DEVLOPPROjECT 1.prere SOP I lAW NAvOAC

Pmo.tl M4ACR &4vevary sult 4t" No. 44

PROJECT MAAE BEIN CONET rjOI eteI4l sCm fltS
pIawn 1. 1rjc nf qf

1. A a.@ qtof unsgretCor

Setion toequinued froinmil

BEG114 ~ ~ o CONCEPT ti project asemn out.i

P M CT MANAGER OEruLuAOO TK) AS 2.Poetmngmn

to t valale pa tLl
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RESPONSIBLE OFFICE STEPS COMMENTS

2

PVozC? %AkAGEP FORARO TO o

SECNAV INS? 5230.58

2. If SECNAV sgovel '*WIrod

forwarded ttvu #4AVWA NW a-

ADP APOVui AUTHOQIT'r YES
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RESPONSIBLE OFFICE STEPS COMMENTS

3

Pa.ZCT MANAGER CDOWNCE

DEFINITIONA(OESIGN
P14ASE

0 IL0

1. Prg~grg SOP 11 lAM NAVOAC
Warvty sulletIn Me. 44

FINV!S 5130.68 N
MAAER W WUOO8 C ;tjLC,Af

MflNOUI'IYj
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RESPONSIBLE OFFICE STEPS COMMENTS

PROJCT KINAGER DEVELONT
PHASE

1. Prowsr SOP III lAM NAVW4

AdvEeerY BUllettw No-

MMOR AUII4ORIT'r YE

INIOTHER
MJTWWOZIY

ASrerlt AoS"

.jnirMy mZueA wma.
(11CAUTHORITY6.6
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RESPONSIBLE OFFICE STEPS COMMENTS

5

~ ~ ~ESIAIL ISW
AOP APROVAL UTHM17 FQCOA4CY Or

MILESTON4E IV
AN FUNCIONA G AEVICIWS

CONEC/CANEL N
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RESPONSIBLE OFFICE STEPS COMMENTS

6

P O C T M A A G E R 
C O M E N C E

DEPLOYMENT AND
OPERATION PHASE

OPERATE S'YSIE

SYSTEM MANAGER

SYSTEM AND FUNCTIONAL MANAGER PtCONUCT IV
REVy IEwS
R EI, ( D J e w l l b e c o n d u c t e d

IAW schoule satabitfE

st Mflestone III

CERTIFIE YE

NO

TERIAYE
SYSTE14
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AEPENDI X E

DOE VIrE GUIDELINES ONl BROOK'S EXEMPT SYSTvE S

Critical t c the Diroct Fulfillment of Mi 11inary gr
Intelligence M--ss-*cns: Ccmpute:: resources in or used in
the researck and develo~fent of:

(1) Systems thxt will deploy as mission support iJn a
comkat envircnment;

(2) War Flarnng systems;

(3) EnvIrcnmentai. ess sup Cr&ig 44
S.g. weather, ocean6g'a ic atlrt - y-

(4i) Projects the exlstence --f whi-ch i4s classified;

(5) Warning surveillance, reccrnaissancs and electroni4C
warfare sys~.ems;

(6) Maping, charting, and geodesy systems;

(7) Airlif-r, sealift, ard port facili,:ies systems;

(8) Military ccmmuricaticns systsms;

(9) Loc gi stic s syst:ems whi4-ch rovide direct support tc
ope-.atifg fc-c-s cf urcvidz girect.supoort to mainte-
nance cf weep cns systims (e.g. c rgaic, i:u ppl y sof tware
suport facilities for weapon systemsecf This
exeffpt4 cr ces not incliuce logistics svste-3s suoloo-rting
contracting, accountinc, disbu~semenA and bua4=ti*ng,
t c. lhis sysmptlon dcres not include- the Air- Force
Phase IV Acquisitlon cr the Army Commciity command
Standazad Systa4r Acguisi t.C rgas
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APPENDIX C

IFPS PROJECT DEVELOPMENT COST MODEL

.4 4.

4 4 4- - A 4

N4. - . 44

.9 .0

23.. Q=-. - 444 4 .

4~~~~. 4. j-- *.4

*44 - A t w0.1 * ..

= cc=
04 '4 J . 4 W .4 44 - Z

4 4 4C --0 %- 0 - 4 - 444 I=~~Z w : :
*44~~ ~ X"4~ - 44

4A44 452c -ca lie. .2.

* ~ ~ ~ 0 4L a x4. . 44 .s 4
* =~ 4j'* - 444 .4 4

%.4 - - tau-- 0 4 ..

44 ~ 84L C 46 '1 0 s e

4440 MC C-- %a we .3 4,51 3c4'1

ag.

4.4 W.WA 4 -w 2. . 1 a p

-4LI -W i 4 . .. 4 4404T -: :W5 - a4 =. X'-, &-- 4
- ~ ~ ~ g 0A 4 . W * 'c

- -a4 &'% =;).

~ '4 4..u.s.,..
4.44~~~~0OW. - on44 q4 - a24 44W4iM 01 .

1- WW"4W 5 J' 4

.44 - =~. : :~ A44= 4 4



I.g

2 ~us.
2 L. LU

w 4 3 .4 a

4 I- 4 .3 - X

j Q24 UWA 0 4 J
a UW A UL _j UW z _U

= - 1 LU
LU~_ 4L G.( 'U 4 U4 1. U -

4j '.3 .30 :L4 3

2oj. U W 4x ..J 1.U W
Wa .je 'n U4 4A 1W z .3 c -.1

A -4 AL UW2- 4.3 w:! 1

Uw r A~m -u- A3 w cc2

4 u - 14 4W - .w* --

.A* L2 7, Z4 *e am44 -L Ac ^4*M 2
AA4A 4Zo Awnm Q3 w 012 'U 14 53A 42 A

_4 -I A a OZZ.4 AAm WUX lmA Q Lu 4

4*24 cacrc cc W A 41 -1 41- 4*2*4 43 l 9=

.4 4A2 -4 14 4WU 4 U" cc 0UA 0 * 2C tWAW.x tu 0 0Zee WAG.j _j. U 4 0W . U AZ x v C
02 -. 244 WAG "U U 44uau 2u 7--c WAG. *c -.w2 tL . -

14 woU P4 2Af WW. UA2 .3 1.. '1 x In a. Z4 1 44U m
UL 9 WA WW. xs 414 A4t Z aZ w O A WW W x2 'A

A u * A 1A 'A 1.4 wUV U 4 U It4 x. 'm 544" s a" -
Ko * v 4G.G. 01-- OW 4 W 26 'w Q4 .2 4 z WG. - vo G..4o 0"

a- z Azj 'U U3 34 cu WU w. 24W *xuw UG w3 a4 z 4 U
4 A "U 04.4AZ 42' 'A 4 IU4 4n r*LtU r2 Q 4 1 UG4 Iz 4z

ad x 4 -A ,,- 10 WV A"AW X.3 At 1 _4 A
4 o fltL55 A w3 Az z CL2 w 4u ). W .

I- 2 A 4 A4A LUAW Lw w j. 4 G. wG.z w1. 4
w- m 3* 7AAA , j 3, Uj x c6 C4 A w K4G x"

Acv us AC Am -j w _C wmm4 &W~ a' - 4 ~
0 w a- AAw- w- wiW AAw- 1- L Aw w- 04,. IA wW UZA 1-I 5W

zlu.u 4 4M A- 2A -- A~j l 4M cI AAL aA 4umw. A Wwl CA2 A4 L

w4 All Sw AI j I Al W UAUI ' 1w - uuw- 1- w wuw 2~.7- 4 2

4 -w A A I A.. LU1-A 3 j-jG.jj4 jjA-jQ A 4 -I WA A W1-

- 9c9.- -4.va A3 a.3em LUws~ 2V--- GAG.a W03.W2 U2 2
4 W wom 4 .W '.1.A 32. AA 4 3 4A 1.w Ac- Otl 1.43.31 A

4 kA XIA 4 L A A 4A. . 443 WA A A 4

W4A4goo ooAooUo 4I3 IAW . 4 44 44LU 1 WA. L44. 4

5- 4143 WW 1 WW4 1LU.U I GLU.U4GLW41. - ULU 9244



964
LUU

2Av
zzz 4 % Z,

LU j aA

z4
MC t4 o

U, -4
4 L394L

-i nAdi z4
- .2+

I- 0 Cu z~LU

-'I QVIL:

X" u0a LUU x8 z .

4- - vJ2 W
C4 0.. 2. 00. .

SA --. .- -
4C CL -C LU 4

L .0 CL Z,4 = 4

4.4.4 P. 4. 2

rC -+. +L a. 4o Ow73 --

.42 Es4 )2a. .4 2 1 m2
2 .9LI 4 .4 4L * 0. L *00 a (LAX

0~ 0.4. 4 0t 12a 0 .Ja

vi0 . 20 UI 0 z 20 -. 0.00I l

m z Q4 0 4 .4 UIUJwz
-a U. 0 %J 6 In e ca a- ,.% -. " 1-.

'L w VI 0~ L -a ZOW 2
I- I"i a- z , 2 U. -. 'q PU 2.7j
4. C X- LU 0 02 2.4 - 2 w

43 aW aI C.2 aI wl I. z 5= 4 c
I. 2 4 a Lou

4 ~ ~ ~ e4 0 2 M=2* - 4 . a L .40 a

9L 4 S 4i .4 4..Z o. 0 4 0 % WA oa 0
x8 Oz a-t .4 a. 2Zc. a 2 0

4j LU j VIAKU-

0.0 2 .4 0 !t 2u .4 0 LU W L LU -C Vl m xlu

VI ME= LU -s VI AL! LU I-U U. 'Pig.~vi

~.or 2P rn O0 2L VIV LU L 2 .a7J I 2
02 0-0 000I' ..- 3

00 0 2.LW ~ I . 9 . 4 5.9WU3



x~.4

.6z u C.A

C4 4 4 AC
'A

cc -. de 3C
LU IL. 2L U 4 .

1- 009 2,

0. IC

0.- . . *L

C3 14 44

A.L 44 3C 4 4-

1-'UUU 02t.x *C .9( A Aw-ZU4T2L 1-LU0 4A-ACIA

a.U 003 WL-4q4 4 .4 w b9A L

LU0.4A Oo CL

IU- .4W u 4 w W- Li -J W
.. 4L-1.. *0M. A 0 4 A

A40.Ao- OQZU.u 40' 0oU
Ma. .C . I * u 0 40

07 *4 W0.4 CL .4 0.I u a
A x4. 40 04 amm(L a. -A4U Omw .C

vs 0L- *0. C6 U 4i - - 2
*~~ A0, 0 aw 4. 4 wlia ~"~ -

*e LU.4L4 40 X 4 w 0 ACL X AA

wi- 11 02 aZ~ 44t11. 'I4 4 4 2 4
IJ !4 w . .4 * a. 40.0 A6

0 U X 04 No4 -4 * 4.A~l U A.4 Ut 0.2 4W * 2-u 0 10 ZA 4 'A~n IZ- 4 I 1 0 .-1 4n *. *j aAA tf LU 0

us 02 * 4a Cxj, LALU 401 4 J4 W
LU US u * 6LC. 0.nt-..J 0 U Aa.4..U Ca

o- 0 11 IW46U 0051MA
UI1W*WZ4 40 CL .LJ. A1-. c Aio ow .

Luc a 440.1~e I..w- *4 4 I A 00. e IAwk a us

- C4t & 0 314A44* LU A 0 4 0Q .L a. a.0. - A
4 . A 4 O aA~~C a A .iZ'.

at.0 002 4 LUX Luj.7- A w4 W.ow - j1

- A0LQU4-.4WZ LU4 .UCW UOLU U UUW ui0.wo

4 W2J2~h.LUA =4 * ~ a. U A . L '4 . A - LU A a LU OMMa

* 4 .2 2 09-4 i* 4 0AA11 M A A M



09 0

41
0. 1 4

- - -4

0.za w0- 0o

xi o 4j b~ m4 '4.4 .4 ~ m4- -c ,c
w- 40 t .0 usI L w

x= xm. xw 4,L ). J

Om 4w x.L Lu -q ccr =4 4 00 u
4~ x 4 4Iul x 4 4 w 4 -44

et j X.,U A, 4 Lulaw I 4j, uL _0 I 4j C
x -" '4 'Crw -m '4 4,. Q .9.A _ja 2to tu 2wc qw e 2

Lul a . 40. j 'L r 4 N .=u x4 a. Xu a .4 a

no44' 4 M4 4.4 No
M o ,'A "4 4 U4 A4 4 Z4 _,A

,u*2 - 1L t* 4 - 4
_ - )U Q - a 

.
-u La- ).

441*aw x4 on No 44 'As Noo ~44* '4 ON 40 4
'4.Aq~~~~~fl~ A0 w44. 0 1. 0 A

Lu W AC An 14 w5 j ' a w~ Al C6 aW 4
Lu, - wm a wi Lu Uw LUl LuMx- w= U Qu' Lu Lu

wmwq Q .0. 4 3. .0.4 ..*.40. 0.0. * w %w.4~~~~~ ~~ 4g0w4 00 .44.0 %* 00
4 mzwm4 4 0.4 4 4 =c 4c- 44l * a =4L muaal. 1Uu 4ll L.- uaaV u4Ll1

PII *a z$I -q w '4IX- .704 *- LuL 4 4 A 4w wlu 4 .4 Zd 4^z- OWN 4

44L4w4 . 44 L 0mm 0.4444 0 0. 6.. L a4 L 0.46
In 2 M - vm94 4uaw .44.4- 4VAA WctL4UJ . 9 . 4. 0 .,

'4

k64 . u 0 4 ~ 0 4 . 0



AD- A144 523 COMPARATIVE ANALYSIS OF GOVERNMENT AND PRIVATE SECTON
ASP ACQUISITON(U) NAVAL POSTGRADUATE SCHOOL MONTEREY

JCA S L ARE ET AL MAR 84

ANCLASIE FG /1N I

I.'I



11111 110112.05

j1.8

1111.25 IIJ~ 101

MICROCOPY RESOLUTION T[VJ CHART



'4
a.

'A

4 c. .4

''A

4 0 0

00o u, '6
%'b ' cA. wo cc 0 4 '

L4. -z0'4AA. '4 a p -Q

A- 844 .4 u uzo

a.a -

*436
4cm 4.x= !4 '

uLp C, LuW
a.ol 34-- w 4J0 czar

.tA, a.e * 0 .. 4 '

-j .~jI o I- a.=2

A 9A *j ca.'A vs 0An

.4 4 - c6j 4L Q4. t4- 'A.
uA. o #RV 'A 4'4 o0

00.6, 'sa 4 00 -. 0Q4.a-a
'AA IL 4 a.0 a-no c 4 A

0~~~L ccu~ A-24..1
.4140 9L0 N )--31. Um -e > '4 0.4

$. m2 W6 -j go. a. 0. 'f VI 4
=4 0.C cc -t 4--c > -

I a o QS aR a a Q Ci a.e

I4 z I_ a. 11 tQ 'A ~ 0 4 .A.
4 90. a. 0 .4. .2 Qaa. o. 4t . . -0c.

d6 44 !%0. - . 4 S0 04 0 t 4 -A OS * 0

0. ~ ~ m -. -4 4 0 0. o- c Ag CaMI 0 a maO00

4 '4 45 4 4 155 0 0~U'4 ac. K 0 4lI'

-b66 D- '4 'a~. 

4 ' 0A.V*S0...0. 4.U 43.I 4 .O.'496



.7-, 4

0 44

A~0 4L a . AN

2.Qz4v P0 'A

44Mc 4 .4 U

4L; mm* -3I Ut% w4
.0 -a. z 4

3. Al Jcc - *4

CLIX %- .4 MO

220 Z( oua

n0.0 'KQIU C1t 'A 4*A-i 0"
t= ~ LMC M. *4 It oMIX

jcx~~ 4 t ax.Itv A.

.j .ZZ4
Q-&a -- -4 0

Q04 4-CIt- 0-Ia -4=3 U
wo'j'4 4500 ** '4cw

U,~U U C aC

I.aa-a 00 49-4 *4I "M
*.. X-4 44 z5 0 11 lk U

a- Ua.4 %jO - 4I 4 co.

0a 400.. 991 ca -8 CL 44-
A 4 -9 0-40u l l . 45 1 4

-. AqL C5-0. 'A Ut: 4 LA
Cai.. ca0. ovi '0U A-

04~ zz O4t C6 ..
* ZAU ..a- *0 OL A4 .a4 Cj -)

*4 -- -lc P 1 0X *L Q ~ ~ . UCL"L
C * c.,c 0.00 c -lV z 0140 4L 413 *3s a.

96*II 4 ~ A 0 M. wa -4 '4 we
~* 041 4 ~ 40. P..~ *0CW UMJAdcj W

Zg* P-- CL44 AV QWJ 0t~ *Ul aw~'j0 CN
0- 1- "a z SA 01 4j I*Q GC A A
OpkL uJOO9- 49 4. 45o* .UWL

* ~ ~ ~ ~ ~ ~ - -lx. 4CWO 4 4 5.4U U

%L.4 454 0.44u.Ka a- 4 0 000 0
O * 44 *4 - *44 QA,'C~ 6 .&

O ii4 44 4 0U4A
* 090 *aj CU

co a cc I
PJM~ftep P 4

k4 45..C Ia.." vr44 ~ 4 4 4 prV4 4v

4 0 - 6 CCI 4* *W~tW 97



CL.4
0C3

wl 2

-M-

130 4

x U CA &A 3."

0. 0

4 c k4 a -4 'A

z 4 Lull URA Z4... (
W i 4S W0 j 0a. 0
'A -C -A wl -9 -A

cc. .. J J1 (4j

94 .4u N UC 4 "A a.

4 xU 4 0 In 4C -x wt 4WW 'A
0M41 4'.U 01 -CIA 0L 444(4 0
2e 2Jd zM 2 MW

W44 "" 4zz "uJ U1 'nU .
W4 4W" 1 ( 4ow .Q 44 vt 'aW .4 U

.Au 'M 4 - 4 - U 4 -

M-4K 71* o' at =W .3 N4X ~ 4*X* I.
04 g NW W. WU Nw 0.A 4U Nw W. 2 u

.4 . ' In C 4L %44 0.M -a4 M

(4.44W(4 . ccIn %a (L4' VI.0. .. ,5( 4 .4 "a M

UWI1~c-d 0. UWMW C=4 XCLM 21-ZJW.'A0. (4U %J .2 2 u ,4 44. 0 (*4 j4.

8 W4 1 44 U W J- Ili - 4 4 U(44 Its( 4j 04 a44 i-a
cc K41.- t 0U1 -1 0.' 0.0.4 N4N0 0.0.4 N4N0.i 0.-

40. a. a 40. 0. '4"z 0 LI 1- 4 40 a. C64 x0 0. j0 Lx 1
0OONA A C0 a., AQ V U 44 3tN0 UAs u u 0ON... U

nole q*4VV ~..m1 41 UF4- vM UOW WU4(44

N 1.-0.. 0IQ ci 4 40 . ac- 4 0.40.U 0 1- (3 0. .No
04 L t4 m 4, .4.( 1.U t 4u a A4 (4 J-4 n4 .

a46 Q.~lWD 3 0 96 U0..21 224 a (L4Q0.1 vs4 4L (4. Q,2LO 1
'Am 44 SW""C 'A4 a4 I aW (44avi 44 Ua 4 4 no 4 UU 44^

4- Up 0,, .4-( wl4 U - 4 (4W4( 4 IMP-14 (S

4Wtn .L~,n0 L C0.0 "MI(4. 0.2, 0.4rGv 0.4m-

I- .560 0 'ace(I 1.) $54ld ,n "u COC 3m .

0. U w N N 0AI 36 V. 0. 0 3. In 0. M 0. 0 L tN 0. 4 0 ON, 2. 0, .
U C.40 g.J UAW-N0.- (4* .4- ONeV - (40.~%- ('0 I .0 O S44 .4 4 4 ONC . USll" 09. U4AI (4 -0 0. 0.0.44 C6 0e 0.CU- 00.0.4.4 C6 P. 0~e.9 00 4. 0 0. m 040r. -.4.4

Q (4 4.4(41- (2 X! (44 A U 1-u 44 4( U U 4 (4 ( UC.%4;; V CL 2(. N n1 .4 Q C6N (4 441 1- cc Q4 (M 4 (

C 4 4.4 4Ju 4.4 M4 4i ((9 .4 =WV us44 44 ( *5 I . 44(
wl4 (U4(44U- W4544Us a4 WI44 .uV4 404 - W W .U 44444 44 ~ w 4j U44U W44U .J

- 4444 4444 0.wm Q K.WC4 U944R4 0 1- aca 444444 4444 0 4 444444 44444 0.
L 20.40 W4.0. 0 40WN0. 40.~nv 440.U 0 4.m0u Q40.1140 0 4.440.U- -4.-4-9

us00~ ( 0. 0. 0 4 O .
0  .  

4 0 00
;9 0 - 4~J 4 0 0 U 4 J 24 ( 1 ( 4 4 W 0 4 (

W4*Uw 0 24*UWth*-W4 41-S 24-wW0%2U-U (M~J

098



C6
'.

14N C

on r

NN,
Na. 0.;;

C6~~~ 'A-m 3

4AQ

6.q l

C- us

14- a O-1CA 'Af

.4 '1 1NC
Nc .J'4 u a

w''h 'A '4J'.

U-C.J U'* - , 3.C
C6 4. or' 0. 012 U

'A 4m Ca A l...J A.

4L4 C e- 4 w,
I" _(3Wcj

<44 'A NW .4 - "ZtI!2
a.L ~4 +. Q L g..* !

0 cc - 1 m ~ a ,va 0 CLZ W
fL CLOAC9 - 4 J NO au

08 U, 418 Q.A CL 4-
b-0 N). ).W -"' IC CZAU

'AI I.. NU 0'- 4 U a
Nf~h 3,04 A CLNU'U 4.

ac Z a N liw JU - A *02Q a.44+4
WU'L4Ine ae CLNV .4 4. v C

a,- 4w'n&Q la- 4a a. a 0

O 9 4 W IX 00" 1 04 aat Z I "* 41- ' *. 'A12 . ! 0 -
MU' M 4 *- 'WA a & 1

N Naq a a. 594 Mc 04 2 -MO

'A44 a. rim4 9L 0.4. 0; '.N tC.
.0 3 VC MUiU 5-2 MM x NI

2V ON 0. 2148M: N L3 C N C N - a

.4 a 0 4CO v 4 rC s
a.' '1 M .A L c "A 4. N Ca.O ==IAN -9 * W C a.,'

Ui Z 0N MC A0.U 1- ' %: 1- omVI 0 .40 VUC
vi 0N 1.- .C CL I -. N" CU MO).O 1aC

a. - &IL a. A Av a Q, 0 &LS z 4 %a- 0.0j 83 A . aC . 4u 0- ~.0441

OI C a CNVOW 'a a. %J 'A le* - .4C a.), ).
%J111C1. 'Ja0115 -1 18 a CN a'04 S .U N a

LU I- VI uw- C6 Dba0 4 wl-44v %.3 . '8.7.,W0
2 Ia,- - n 1- 2 t u -O X ~ j -. C> XVI .nC U' 4

a .a.O' .'-''C 8 CL 0.at 4 .9 13-. X.4 -CC4 a 'I
00.0 OW l. 4 I tLa.aI '-6

4 3- 0 4814 -j1W =me 4. r-U' U - .. 1 4 V Z U U
U""JL *w.,u 08 L, 3cl 4 4 8-C %tVIa4U US ~8 aU MAXwa.8. ---.- To-.. -C4

-C .-a 3 - 4 8IM)1388 'A %L2mz 01 Z31W..lZ -icoiiaIX. 1
4 ~ ~ ~ .Pn -- 4 2u- .J-I48- Uqwud"44038.

116,28-38 42 C ~ 2-~Cd

U 84.S.. 4~1IU3 3 8 .C'ZZC 9 1 U .J99 j



es..

o uz~ 0"61.3U

ac j
=S AL ac

4 ua QCZN00

* 0 2 0 4.11~

' A -- U

"0 IL. 0tm"9
AO-j 4 -. 46M

C O.J. CL 96 -A Au-1
,-, 03 A.~ a.N USkz 4 6
0SQZ-w I- UX00.. 0 wcc:1- 0

L&OU. . 110 410 0 a.

0.42

a.A 20.uW0U
0 -~30 -. saa

In 'Az"za a- J.

' A ft w

aw qr. 0 -o P- (L
zm 0 0.

.. If0N .it N Ch.4

C2 0.20 . . 0 ccO .1 P.-5 4

ag . a. a.3 w 0. 2W.11

.-0 0 A. 11" us l

lu a. U 0 4. . a.0. O- js a.
n-% M-=0. 4 4 . *.A 14 W v

:IN.47 NU %* cc.i ca. ".4 W *9 0u oz c
UA0 1W *2 041 4. z l.. *. NO.1. I0M

a vs 1- .4~ 2- Usa 4 11Co-
0 1- 4M " -- " a 4. 0uJ04

N~~.14J-1W w a. =4 J...oz- UJ~~M-, AI a .W Z a

-u = N -Z 0 1*0Na
0 4 8 I. - iS- 2 U8- 0.J*l a. a. 4 0 14 834

4U %AA . a. Uc4900 a. 1 0 U

4 ~ ~ ~ ~ W N r 0 0a-u S . '3 4' ~ V

2 4 A OW I 00 -0.01-100



Iu
cc .4.41

44 A .
.4 -406

I4 A. IlA

-~ 44 A

0 4* A o.
0 vN A4 .4

Ml. 4j 4 Q

A. z '4 3 3. 14 A Z! a.%-

a .4

'A A-IvA a.

MCI 44 w Acz.w m.'A+ .Uo
ow 4, 0ww m L^ 0036

).a s, : a 4jA , 0 4 0~1
aj. 4 o A1 2 VI A 141 AA 'A " 2 0

.0 4 4oma .44 4 4c
G... ~C4- .4. 3"AW v4 . O. .4 Uj.t
t! 4W0 12 O 0 j~ x z W'

I ' ~t- -Q A 4lq -cu -A .

UA 40c .4 Ur us Mud o 2wA .4 .4 A,

20 v2 U.. 3.c 0. 4,A

-w o'- m 2 us' I", 4.4 m .4t

Wt3 o1 404 t18 4244 ,I 4244 AI 'A c'4Cw
0A - 48. A . AMI4 0mAA

OW a a f4 A.'4a a1 8I- O 0c cc4 4 08. dcI
u 40 .4 wo 'A 4 ul A u 4 'm m '41-&

A .aw 4Al 134142 u 11 .44.3 .. a %"v428 -" c414O.4&M
4o 4A 'A No 4 148( 'An 1414 w40 WA 'no1

so0 c4 4 u ac U 0 -AI a. -AW-1 P- -j '4a14" "
'm4x 44 M w.. A -4 4.3 'I011 3 A 4

L6 4431 4 CQ5 U~oc .41 *- CE .14w 44 at.4

3,3 )CI x4 '418 a.' 46 u '" 4L. M.1 c"48 8.0.c 4 . K~

US 44 4* . .8 .. . .. .48 0. 14 c 4
In - o -Q 4o -j'04J =d a04UO0.0 1

2I 4 V. -WI.A4ll I1 4~ zwp l8.14 S. W8A 244.
* N A ux lcz - l t04' 20 aU4tu ZOxLU 42 w

4000 4 00000. 0 Is .48.28.4r%"W 08 --- 4 4.4.Uc 01 Is4 d
4l 4I4 Is 4 6A- 1648. 214 UA2= 2I- ~. @..4 22.4 Is I

.4w o 41831 A 4

01414101



o 0
t2a

'U 'QQ

C c0.
OC6 UA0.0.

U. a

42- av

cc 4r U,Z~ t-J ..J r -

Ai 'A

ccle 'A u "A

-4 Ui 3 UA j
vi 'A .1 *MmU

M~ ),.UA M3. )-,.Uw0

aU v A C3 ccJ A A 34 A' 0 30

40 QQ 4 O0. 0.- 00. *Q M0 " ,~ ww x
W)A 'A. ~ .f4A uAA0 *Ja A umA Wucal. 400C 0 4

'c .',A 0o.20 Is . c a -Ta 6C-

,u AU UP 'A 0
M& *.I 'U4WL LQ" M. 4 .O 4.40 * 'A. 0

QWWi 'A. J= ao'A'A 4A 0. ~ 4q; I A
0~~~~I .4 43jj 0 Q j-z

-4 =4 'UVOI AMQ 0 -0.- &U 40
t..0' L..AA' 0AL t0.l ~~~m. 0.A U.l A 0 0 0.

4 0.'Uj 0. *A 'U ~ w aA.U 0 'i 0"' 0. U 0 09 10
tA MMOLA 'A- 44.c~ CI.-'A 4' ' 4 Q AX'

4Uw ' u4'A4' '4A' ' -. 2WA.J '4A.4 ' . 0 . 0 '
Wa zU4W W444 0.L 'U'U CL'U 0U *0

O 4aus40 lu 1-.j w A0w.U0 .I US24 IA--
I0 -4 m00 0 0 000...

'A 2 4 .4 ' at. U 4 J 4 at -1. . 4 0 a. 4'. a9 2
O. U CcAJ' 0.* Us U.j 294.U C~ 2W..' .9-U 0C C* .9- 0w .

0. 'U'U OUU ' J U-C 'Wb. 4 ' W9- - -A 'OW
0 . . " a US S

0- O 0 In 0q SOzI 0 4* 1 0 M
'L 0A L A4 4. L .0 ** " 0 * * L" -

(2" U * 00 am * CL 'A 0** 0 *0L-
. mW SaO0 J 6 n. mwML c %

'U O OLowl ul M a 0006000000000040us 00a0T 000000000000w 000q 0cc 00000% 0
No NA,,o c3 Of l OIi' CP Aw"WK3 GO WO GO 0 WUe0NO@ CL. ofaQ Q L

- ~ ~ ~ ~ c 1GG G G O O O O O......U N NN AfA.NlAu.0~- a A~ 'Ata % 4AIAa ' 4.& .
e" W I M5 A

CLVP- Li 9LLMCV%&WP 0 OLM61020

si OAcceJ u Caa "COM w-00

I, CU-t U % ~ 9.



M1

0
0

c4,

:2. CI 41'a4A9

wt 4144. -

0.c~ 0.

alm In

1404- 0 -w UI ! _ .

M-w-

a.~~0 > 007

4P. CL Q4 u
00~~~~c 0)1) 1450.14.
,J- 4.. .440 2 2 41A

.5A .1.32 at 13 I *fuAZ

d41 cz0 %A0- 41 4 -x4 -w-
'4cc q1. -0) 1. 4 4

'I 14; .50e4 410) c. 51.

0.4.10.. %3) l1. - 0.a

I.-12 at cc3
44444 Q~,0. -t 44 2

c 450 U441. it 0 4eaC6. 06 wIu M *

a. of" ..z Om z 0. c

3.1 a 411) 30 a&44 4z 0 weI - a41 1 45 0 54cm 44 1434

4 f 4 0.) . 4

w41 *m.41 a ~ 4
z. 510

0 j 4150 z 04m VD 3- a.0 ) A& Is x. * 0l2 10.0.
0. a1 zv 2 Zoe 2) .0 2 04 4 * ) Z O4 0 0

-~ ~~~ 30 ,0 1 w. 'U 41 5 S 4 - 1 34 3 . - 4 32 '4 5

3 d 0.)15 0 0 h 0.0 .; 1 1 441 :0% t- 0- w 1-0.~lUOOj0~W.0 a4 u. 30

241~L 03525 4 5 4 5 4 w., A -2 4 ).-1- ~ ~ ~ ~ ~ ~ ~ p .4 0)l)0I5uQ2 004 10 4 4 ) - 2554 2.I4-4~4) 10.~. v-).40 2jz o00 -A 4 40. 3
4 jt 04.440 '(02. 4 50435jO4 - .-. i 0 0 2 0-w 4

w 2 .. 4. 0 1 40. . 1 . 4 0 3 4 ' .3

4,0) 4.5.441 4.4201 44 -454541 - 33103 244



"Wa

a'-

A-. d6

"I 'Al. 4"

c61 mw 0.0.

0. 0 24 -

01a 4 A

0A~c 0.6 04u'. 1

'a Vf 0.. 1-. - =

I-MA 1~04 0 4 " Z-1~4 4
;1410 0. - 22A -

A- C bJ.* 01.z .i4W

4 ~0.wu S..001 144 1-
mAW~~~u 2... 'A00. 4 A

2 2~4 1-0 0 ~ A

U54. "- 4 l4

Eu1 I,,..l c6 14lj -

0044. 0... z * UZ - :" -
140c 0w .'u -am

00 * 114WI -f ,J0.c-'4

In le~ m. zz .
tz1 -. 042 # kj0 0 "Q.C

0411 4 UO.O. 4 0151524 'j)' 0 10I0.-2
42 4 .52 4 022 12 '.5

I40- * .-.- 2 U.& -6X'
c 4151 6 1.~4 - Qr 1

a m.1 0404 1 2 - 4.2 M 0

-. 1. a-0 g4 S- - W W - a

cc 0 IL - -A cs lJ4.

" - 0 -"%-0 -k w,% Q
c 4 o-z Q.IZ tAA 400 - %

4 0. l0 pwm . Oam-5I I 0 0 0115f.

4% *0$lcl A - 4. .5- z '1 14 -m ....- s4
.J 2..I 4 1 051 £ U1 II 1

d4 '. .' zilt IS2 .- 1 . 1 - '~101 . 4
31 2 01 0Z.0.1)0 510 . ~ 0~J

v-5 Il 0. 5 5 04 4561 -1 4'5. .413
0 - Sam,45 4gas0 0. . .J 4142 0 1

'20.4 * _ _ _

.5 '.U40104



*4t

-A 3

cc 6. a 5. 5

*4 of A 45.U Q4
44A 2 AE 40 4

In 9- . 09 0 'A 14 'As 4.0.1 .

.4 w G W. .. 4 j C 0. 0 r
2. (L C60. . Q9 -4 1.-d~ ca Q

3. * 44 .0.4 1- 0 . X..-
4.. ac 46eg

to <2 -j 41~~. ag' 4.4
a. .9 ( .9 -j M4 0c O0..0 40 4 .5 MW 3 A i 00

-~ ~~ ~~ 3.4 4004. 0 ~ 44 U

c40. 0 0 - -40
UU 4 9 4 4 W-"~ a -C 4- A..JW

14 - 1-.43. - 0 0 445 4

4j 4 4 "A-- z4 0 4~ . 148 ~ 0 U- 4... 99
C0 - 0 14 " j0 445 0 45M 4~ -- ' -- ~ 4g ~

06%,U60 000 'A 04 'A Cck -A 4 - .40 '.4.5.) U
0 91-415 4. 44 U UA 'SA US 90. o9 9 3. U 4 V.

-A j j 00 4j .5 4 .0 MC2 4C4 ..

IMU 
4450.14449 9-

.". u .j-IM M:A MI . LQ Cc C 044 C0)UJ 3. K11.9 z
*994. x -'V 00., c.~ to0 4.2

U.0 4. 46 M* U,) 41 0.I144 00 1 .W .. 4 0 9--*

40~~~~~~~~ - .50-.01-4-1 NC 40 ZO A4SA.45 45.0 .04 04 9

4Z9 4-4-4-4-0440 USS 4 -0 .100 0.0 .0'a0 kj5 '400 Z4-
In UA 0.-0.44. O3. Q3. 0.400 49Ww- mA 041 ~44 4-

14 4 4 4 4 4 40 0 14 -I-- 4 0 .40 441444 a 5*I X-C 0 =r
0 'J. ~ ~ al *00.40530.) Q40 w ^1

0
.. 1W A w 9014 441 9..0. M.c4w au- 0

-. 4 40Ju 45.405.Q0.44 .4 4.Z-1 4z- .-
0 09U 0.5..0.4S-04. 3 I U 0-5 u.- -0 u0- cc -a 0 0C

gk .-J 3..3.1 49 9 w4 w0 . .1-..j-Q.4N 4 0. 440 A 0
L.P 41-4 Q 4 1 CIM o4 .4040 O.U am4..U , -" z

4 3.4- 14444 4 O3. 144 44 4014 0 0j. cc1 Q.:) 44-9.40* U 3
0, Z-'uww~00 14 44- 1.9.0-94- 40 0 00 II

-9 .e 0 -C
t... 4m a w = Un9. 0 -Cl Z4

3. 3. l "4. 9 - - -0-U190 44 4'" a 0. M . 0 6 4 1 40. U 4 3"- q. *44490 404240Z9; 13 n 4 0 S S u Q4 11 P- 0 0-
144 .40 .04.044444 - 4N M. 1P A. 30 o. Ul IM 09-) U j Li

440 .- w 440.s 4.4..4t 4 4 C. 44 IL 0i -i li US3 U 9 Z.1
14A4.=-t 03. 3. . 1.- 00 0 . I4 4 g .U i w- 4 >.4 4 0 9

wa411 - 6 Z99-44-III U. 44olw -1 4* - w 0 . 0. 14 4 USO U- 0 A

m. ..4 444- w,9 l1... 44 1 ag 4 w - 14- 0 U U
9- 0. 9-4S4-US-US-U99-5490. 4 0 050 S0 S- -C 0 -C z5f - 9

0USZ4 4044 4444 0000 0. -a 44 40 0 w w
0.Z'.4Z0.UZ0.40.40.Z0.44444~C 0 4 0w1Uo - 1 0 U99 - 1

(L ZLAC , m 2 44
lzw-u Lucuicgufftw ~44

I- C6Q4

49.

t 10t

1051



74P

A w*4
'm.4

I-w*

uA- 2.m
af.4
;a4.

N c*4
d36 .4

'U- ( - 4.
=0 -1

zw4
o~j A.-

* 4.

4v uj 1 4

.4 tpep 44
.4 c I. 4 * *

us0 0 0 *

a. a.4 0 4z A *

0 o. I- 1*

4j %.
u0 0 *

GL 4 4
04'. 4 *

4 2 - *
4 . 4 *

'U- 0 -l0 4

IA. 4 *

9- ~ 4106



APPENDIX D

SAMPLE PROJECT DEVELOPMENT COST DATA

.9 * US 9 9

=004 -2= = *0* .

-- 4zuc3 c = *9 - 9 = - (1 C3 w

-~~ ~ 40W vi~ 4 9

'U -OZ 94 U49-u. -. - 4 4 *3
ac -- cW~0 4 ~ - (L A us1

IS ,I. 'A 14 43900.40 9J'U ** - 930w 9 9=~C z 9 -
0 19-4 4.U 94 - * 09 . 9 1

4 90 4.0 W1 ... 4W C - - 9 - - .4 0 .
93 Moc c 4-.oZ44,E - 9 ' a - Cp OW. 0.4c I! 4

0..4 cow 4 w - - --- . x .

o 2 94 .3.9091. 49- - 91991.C a-, 0-3' 9- 0K m 0* J
0.-ozw- 9

9
191194WW ih 04m4 - 9 4 - - 4 - .0 .. O -9 4 'U *4

- -4.0 9- .41 .. 1 z%.991 - U I1.6 3.i4 -- = 0- . *
M==W a. W -.. 0x 4 . -404 Q- -CJ.LO 09.9-4 "VO .1 0=w1 04

-x9a- 44a4 - -911 c*ti9'9 '1 00 or$9994 WW 10. -* .* -Z4~~~~~~~~~~~~~W" w-c 91I, WWI 34... -4- -W4- J 9*49* -OW. u0 =v A19-

obo o 940.O Q4 a -& *9 x % . *W9 x 9144 *W9(94 *W 94 zxNwz w 49*

-a ' 2w o4. 4 -ow 99 - 9 140 - U a4 I .4 9949 9 W4 1 94 * 9
94~~. -AC ... W. wawq,:.J4 C* _C0q UCL-.% *&9449Z4044Z40Z4O ,29 9 9ZW

P-Lc- .9-.00 X- W4- 9 914 - 9JW W W99W.1W1914 4 9jw-~ ~~~~~~~~ z 4 *c00 . 4 9 1 W 4 39 4 .9 It a.W . W 91. It 4
- J 1 0 0 9 4 .4 9 0 W W - * 9 1 1 4 4 - 0 (4 = = 9 ( 4 94 9 ( 4 94,( 4- Q* ( 4 94 * ( 4 9

9- ~ ~ ~ ~ ~ ~ ~ uz - .' 9a .. 4 - 9 091 91- 9144.1W949W44.*441944.9 9 44
94 - 0b1 *.41.-- 9 4 9 llW- 914W9 U4W4 ZWW4 114W 1

0 ~ ~ ~ ~ ~ w - 4- 41W9 9 -0-9.9.- 90W40W14.L490W..14.O4J *..0

'. 9 9 0 1 9 . .. W . 9 - 9 9 9 1 3 9 Z 0 0. . * 0 0 0 0 9 0 3 9 . 0 0

9- - 495094.3.W4- 4 4 49-.) 44~.J 449J 44-.. 10*..7



.4-

00

1 0 s

:!a 0
o 0 e44 10"

Z_ z 0 0 ... < cc 0 %0 -C

.oM-0. li - OO- 0 1 0 .Uzo N 40 0 q

c 0 o 0 g UA * 0* 0 00

*'4J 0 W 0 0 4 ". * zz qz .04 a.0 4. e3.
02e 40 ' 0 cc Z _ o 0 M

00.44 C3 0 1 0 CL 0 a.
wJ 044W Q 0-044X * - "n.'r 0 0 ,j03ow -* A o " 4~ 04

M- *00. 0t 0M Z**-W 0 0u -0 *W- 0 0
C--. 000 (L TV I .Z0 M&

*4a. =&a 0 00 0C
0~4MacW *W6X 0 40 a.**

own NA2u ~- 040h -o X-. z 0 w= 00.** VI Q.W. L3,*o
0-0.20. 'A *W.0 0 *X x

44 0Gw A, 0 2x z MT ONw Q, 0M_ C 0
0 .=4 *c x - * 0= = 0 dj - *.

94N~ xxI j 0 00c A2 "AMM 4P &% -%,oo.** M -* CL -aa *3

4 e 4004A XOVI0 z N-0Z 0 uw 0 0w.l 0=*02 0 a. *44

wo 4 4'0 - 0- uw W_ 0 * 0*00 0.0 414
-9 4..== .. = .t L 044

'4 4-04. 0 I>- a.: t- 0 0 AS U,11W : :*V Z O"~ AZ-jV~
44~,na.20 440002 44 -Oul 0 43.u. 00 * -4 03

a. 4.-0~a 4 0 0 0 0 3 44 *~.Q..4 .~010 4J



a.moI0
-~ 0a0

mooc 000 -. a

U4. C0 U o0 =*_ *

o ON~-O M Zmm 0 * 4 0
* 4 0 00 = a '00 0 4 4

* 4 * 00.00 0xa * 0 4 4

L2 .C0 4 4 z cc

GC - OOA1-. 0- * 0 0 0 0 0 4 i OQ *-4M
12 d6, oe I -- "0 04 -A -f~ a. 0 4 0 04

U' 4* 0 4 00 -. 4.. -C . a Ric . w

C - c~ 04-4, .. a z C 0 4 .0 - oA
-C, -.0 ~ =2 2 . .us as-F ; U

4 C- A a4 . - 0 0 , 0.1 0 4Z1

=a 0 vv04.30J A 40 %.
0,420 ; J o-- a 0040.-. 4 W ZN- *00_ 0 w

a. * 0i 40 . .- ~ a 0"Lm wl a.04 0 0 Go$ A Q-ON-Mn
$Coln on 90 4 00 u 2- 2 *'0' 0..z us 4 %0 - 00* OI * - n -J, ooz 40(

- 4-0 j 0u m 00 A3 -S = 3. 0. a%* C6 m * a~~~~9 -ta 20 . 0 0. .* 0 0- 0 ". 4UC 0a..
00L igi- 00..0- 0z~c IM. 01 ="X-C
~:1N0 W 1-4t V.4 l . m 'U'su 0 lIUC : Al"6~ 0 4 4-.4 ~ ~ ~ ~ ~ r. UA 'A3,0 -UCWZoVo

- .A. A * .. f 4 A 040 A0.00. X4 04.0 - - 400
40. 40 0,_,o 4,9- *%--.OOA- 2Z AC VV 0 . 461>0 # 0...-0% W00 O. J00

WS.- w 4L ~ - 0.?. 0 0 4- 4

a. a- *0 0. 0 a .. MO A. 000c .. n-. Us S....n Upc a * 0-041

0. j X.T mi00 ~-U A 4I~A~ ... 041 3 -. 44

*~_w 04 z 4-49464

us M* VI 44O 446 44 4l* L"

109



luV

'a

.:a :2a a o
a 3 23 0

ow 4 a
-O o~ - - ".

-0, -Za.

-aa 0 -* a- ,Ja-
0 Co. 1 a a a-a0 M0
0 - fa a a--o 0000a ae a - , !2 a

a0: a~ -.. 0a0

a aa0a a a -0=3a a 0000a
*~C " Z J 0,aa -a -a a - ""Coa

N 0 o * -0 0 .oc -aaa *aC3:
*0. . ,20 oo aooa a a 0.- 0

a 4 4 2 m: * - . , a (34 3 a a2 ..
* 4 4 9 4 4- .0 x0 g-Z-C~z0-o 0 .00

'U c4 0 4 4 a a- .0 a a-a-c a

14" 4l *2 C 0 0 nec3 -A =* ra .x o a a -
o. -W 4 . a -az - 00 -ZZ- 00 z'...

z a -0 0 = '--0 4-4 00
00- 0-3 a

4 C44 - 0 j 4u 0- 3 041- *0 " 0-2
ac --CC a0 ,x QZ~d 44.0. -o-G 0

I-J 10 -. -0 aca ac aa ., " Ot ,61; -0-7 4 .
-P3. .4 0 - . ' -. 0. 4 4 - 4-Z

a0 wo -A -- 6'
-4 -0 c-0 o _3 a.00,-.00..-,4.

- .0 . - 0 0 o t (1 00 0 Cw 0-101L -.c.- Z.
0 a- a -0 o- ooU ~ an .- 0 I a.4 0-4 L 4 - 0z . Z-!04

' a- - . . S J n . . 4 9 4 9 -.* a0 0 Qfc . .0 , O cQ o w 4 0
a -0 0 a .

0 .
a - o- - .c ~ - -. 9 ~ 0 -0 0 w D4 a.

-0 -. -a n f *90 z.* 4-a~ ~k = . .. a' .-a - w - . 1 J 0 . 0 ." M 3 0 - - -C60~ J J 9 1. 0 3 4 O U
4 1 0 U ' 0- - W 0 -N *1 -m00 c -'1 40 a -~ N04-a .j - 0

~ a * o * - J o 4, - '4 - " - 0 - - * 0 . a a -1 a3 n c c . - . 0
-a c 34- - 6 . . I - .~ c -. - -a 3. O C - ~ 0 a ac e 0 o 4 - n a

- 0.0 -0% OXa~ -04000a 0 -O 0 .a 0 0f~' ~ 0 4
4 04 0 .A*,% *c c 0- a- AA-c 4 .a OIL 0A No- 00 z M Z',

*0ne..w a94 A4JN10 O(.4 0 # oz0 o9-( 0 4-.,
OWN NJ w0 N1 .22, .

4JC3 414 =*QK =mm MM=6mmm ma
N 0W N" 4 4WNa N 3.NN 4U W 4 0 O J4 9 - 4. 4 . 2.

.4 00.A 4& N.400N.f4..0.4..0. CL0N .w 0.0 Z 99 ( 1 U ~ 4 1
0.O.4 0.4 0. 4 0 04 00 A00 4K' A3, C44 J~ . -~ - U 2

0.~~~~~~~~~~ _~c4.VO4U 9O4 ,9044.Qfw*J49w 92-M 4 C 0-. -.2 0Z
kU&"WA .1 .*9 - 4w . 4* . . 4w 4 0. 9 U* 4 44.' 0. Wm4 Oa.. 4 - 4.

0 ~ Q 4aw.40*0.0w0..J4.w.9j440.CWQ. 4.0J 41 09 I 449 -4 ~ 49~ 0 0.-.01. *0 . .40 %. wo- cc WKS 0.- 4 ~ 4 0~U W-4% w w* A m -9.49I- -u244- 4414-.J44-..4 2 *-. : .. 0. .' 9 4. 22 ZM4. 44 2-

Z mO- = = m;-. 4 4 W I - . 4 w Z - 4 . , u z m Z-a 4 n Z0. 4 ( 2 0 0 . ZXP - 4 0u - Z W . 4 4 0 . - - =
= 4w*=U 4*W v z 4 = Z~ u * 4z- u x 19 .1 0%j 4 U-4 9

12201 0Zw 44 4 49 94

110



wo Ch4 4 4V 4 4 4

us cc z *a* 4 * 4

*-4 0p Z 4

*g tic 40 40C, 0 *44 4 - 'A 4
's a 3.1 0 4 3 4, * *42 _no ' - 0. .1 "0

0 -~ 4 4 00 * 0 * 4us
T0 OC 4 0-; 44 U 4 *

- 0" 4- -9 -0 C4 00-'L 40 4'4 - c -a , c 4L
U~~~ a. CL 0*4

-.2.0 *1 0 * tp sox ocw4,K -0 - .1o-. , -!
00. Me-2 - 4 0. -4 ( - 44 w .04 *0 a. 40 < 7k 0-O - 0 0-

' 40' 0 2 .0 0 4 00 4..o4. 12 '19J1 - ~ - 4j 3--e 40- 0 0
0001 0-0 0000 4a044. a0 ~ ii- .

of 2C a ... 3. 000 a- .000 " a4J. -OZ 0 ( a 2 0 1 a - V
4 *.4 2u- 10000 -94 00 00 -44 -0 0 .a. V n 4U -0

IV 4 0 -0- '0 .1 '..ai-c -z c.ll0 Q42 'U. - i .0102. I ..a.4 00.0 -0'

4 wh .0,. 00 0000 - -O 4.0QO 2.0 0 .vo - 00 0 - .90-0 MO -

0 I 00 .010'* 0 - :a- .00 c46-'s ..V0 *0-m0 -ofC~ .o~j 00M 4 0 *I" 4 CM
2.0 .~- 4~u" <42 : 00- 00 .4. w 96- Lc 0C= 101 J 40 '. 0.
ac.6% .0.0 I .1 - 0 0 4 4 * 00 %owU' c.0 v *Z' a CA a C J. . 2 0 u

4 U O . - 0 .0nl a 4 (alr,0Cj "M c 4'Oa VC w M"0U. .. 0.0 0.01. 0 .

U4b *4l - * n4 0 0 Qa a-0 m 0. .004 0 4 0 W .00 *W m00 0 0 -0.0
-j: 0 tLU2 4 -%ML*'LL^ OA 0.L * a6 9LU. M0. 6 0..M 0.-ON , *69 .A

ac0 -0 - 0 .00 UM

C34%vx 4 N -!0.0 A. 0 *6d.r0* * *60.4 *04.14 -00&4 64 A64 "* wCL ;,,,Aw 4 a.'v.'0 0 C c~%I Z04.20 *X0 '24 0Az 0 .u 0,, X" a 0 a. A

* latw 1J606JW 4 40 - I .4 .02.1% C44 444 64 '4 404 6644 4.q4

4 .4464 4 ~ izla~ ci426V4N *4 CL 0OC -%0 -*4 C.4a.u -00 C666 6 00 4404 64 6 066. 1564

.4 * .j I * -.w. * .0- I 006606
0.4644' vz0 * ZJ0444 004oao. 00* ao.o.0 00

a.l -*L gz w w.6w 4.1 .0 44U4644 404.4U4.w .6041 004M *v04
-U~6 2~. . * 4a~w U444 C64~gA 0.W~ .. .6640466 .4 4a

. .* WQL6 * .. aZ 4.04 .4(i 446I 440 444 446 4 *.66
6- **06 .0.4 4 N4-0a..44.4 JW.441 60646W64 044.

U4404V 0064 .. ~44.s*4 &64~ 104 664*141400044U41



00 .on 22 -:0 I

no 0 - 0 z 000a-

004000 - 0 a. 00 * 00A

* 00 %2 00Q no 00 3 00#
0, 0.0 0 -00 0 0

0 A 7N 0 04 0 -0

00 0.-,

0 0 -.. 3 m An00 0 1- 0 0 % 0 0 00aA
a '24 0 00z Z 00C

0 w 04 000a-
0~- 00 x..0 0 0 . ca
0 0- 00 0 0 4 -. 0

0 0 0 ~'0 .00 a 00 0 0
=- 00 -. CO00 -0. 4L t 00 *0 O 0

* ~ ~ ~ O 0 00 - 0 0F0000 - -. 0
0~~~~~o~ z~ 0.4 00 -f-M- 4 0 -

09 0- 40 tl 0-0 czo 0c cc 0M 44 0. I
0 =0 - 0 0 0 -2z CIO- 44.3. 0 ~ 0 N. 40 .0 0 4 0U -4 00 1- 0 1

a-l - 8.0 n 0 0 00.
cc 0 0

O0.04 031' 0-..l.09 - 00Wa a l - 4 .0 -0 4 00
Ut .0 4 4. . 0 -00 . o1 w 0-0 0 -00 a0 f u 0.00

4~ Ql0 .4 N 4 ,. 4 00 - 00t6 0 0.0 - * 0-0-
IM~ ~~ ~~~~~~~~ -3 -o-- - - .Z 2 4 -- 4 4010 2 0 .

-4 . 00=6 M a4.0 .j 043 cija4 ".0J 0 4 
-W 4. I -(L 1.= 0 02-02 44 0 om CL 04 "o -0 0 1 .42 4

09 O 3 00 .00 .. 2 z .0. n.0 ; 00-A 0000 a OOOO VI 0 0
A ;,:!C 000 *-. .30 4.0' 0.0 .2 O.K.0"4 J00

a a- -0 CW4-. 41- Q 'A -11O 304-0 0 4 * 4 * .. 4 .00 a00 ~f- ~ ~ ~ ~ ~ ~~ 00 .0...10.0 4 00 -. -01 ~-VI~,VL 00004 ;. .. uO .0 0 00 * 8 .. 0 -. 00 .. 00.

0. 0-004104 *.l a. 086 d 00 000 -0 0M .0040 0 00a*2.l8* 00 0 . *4 V2 00.U -j oc 40Z 0 .0 , - 0

0* mo-I 01.40 0 .1 =* AJu w I ... 0 0 1.1 I 4 0 . 0 .llO

00 40 .0 0w LLW440 .0 0 .0 -
CLO.~~ CL9 4c-w - 9a- 44;,. 0..J a 4 0 .

x~- AaEVI o 6- 4 CL 4om.. * 00"40 4L4* 4*00. 4W2UM 0.2 * 0ez Z.4W 44L -1A 2
a~ U .1' it 4 0 XX 4 .u =40. 4-w.j 00 A at 0 08.0 rz c

0.4 49 .- 0 I . I ca..A t2 04s 0. Jw Zsss V214 0 0 1
02,8 ZZ Z *1~~ U.- Z --4 A.X .QW2, .tP* *401

WWCA-0 0 1"1
1. ~ ~~~~ On1c 2,* * -C I3. -l~ ~ .0 ..- ~ 1 4 ZU4 4 .40.4 1.4

'j8. 4 4--. 4 *.1..480 . 44.. 40044 8 . 4 4.414
8.0 A.400 104.4-V- I.s-04010.-.-0 48 - .. 03 4 00..

1- - 0 4. 8.- .. U.4 2 2~ I .411240 0.A 400~2 ~0.I 4 4. 1



ua

02

U 0-

49 CO -0 .00

4 0. 0-000

0 c 0. 0000
a . 12 0 - U

am. cc Q0

- Tc crUa(JJ

4L- ON 4 00.a
4a 'A0-.

9 "000!0%

G.9-0JA U u

-. X...Cgacplu

-a co - 9O-wl

3 113



APPENDIX E

SAMPLE PROJECT DEVELOPMENT OUT2UT

*~~oo cocoa000 000 0 00000 co

a go

44401 *coc 0'4400 a4aaoc

44* 44 m

,n . 4 .4Ood 00,00 0000@0 0000oco 00

.* 444. Oce 000 a. coo 4

a 4 - n Z3 4.Z

.4 ~ ~ w a4 44
41- a~ -A -- 44

: 44 - O - 4 tO* 4

44 - OS - 4 z4'

0-4-0.4 Ii0 - 44

426 - 1a-U". - 4w4
* ~ ~ ~ 4 ... - .azoa. Z a:a...* 00 o oo 000

444 -. w~a~ S - 44 2
444 -- 44'4%-~ : *

44*wr m ILI44 -L Q 4
4449 - w00 Z,& 4

a44 -0 -4, W&WI -" 46 a&

0 0 0 0 0 0 0 0 0 0 0 0 0
C, 414 -w ww -%J 44 00*

444 -w x - W ,~fl -fl
a. 0 4

O
4  

Z404 .4~4 0000 000 0

VA .45.,4 0. go.Z-O - * 0..

C 404 - 0 44 S - * 144' *



000 a 00000 00000 0 c000a 00000 0 00000 0000a a co000 00000

000 a 000300 00000 a 00000 00000o 0 00000 *0000 0 00000 0000

W

.4 000 0 30000 00000 a 00002l oo000 a 00000 100000 0 00000 0000

*c0 0 c0000 000 0 coc00 00000 a 000oa 0c0c0 0 00000 co000

000a 0 00000 0o000 a 0000o 00000 0 0oc00 c0coa 0 0o000 00000

Nola a-~ 0NU ~ m~ 130-o0- Nd(pN00 N 000o0 "ooc0 0 00000 c0-40
*044~o . .tU O 00 N 44 00 ccN00 N

24' 4 ' ~ slt o 'oo NON 0 cc cc .
AO 0 n * CIA-r-P . * 14 4P' (A - **

In -,_ nn on -

.Of
0Li

0 ~ ~ ~ ~ ~ l 'A0 o ItN In.00 0 N UO 0 0 .0 0 0 0 0 0

I-1v

4
o r ww A s w'

0 . -O W U o.4 iv o W Z Z I z. wz
Uo ' A t lwz .x0 a z n v itZWUIC

z ~ A c .,", oord WZW " r trz

Ij a. P w X &. wS j C. WS w V .(L W j IT 9 us X w.u 4.W 0 U~su .I.I
Un ccS~ A NCIA 4'4S. 4 4 4 1 5 Wo o4 Ko AA at aIV A t a.U A W CC W a. w 'j a.vmW. u S wU4'fl£cj 44. 0jca us4.44.j sU404..j wS Lu Lw454'.4 swx~ ac I. 1v, to o

LO =64 9L ;- WU414 U4W-4 a. WS WCC&W4 W4W4UA M. w, lu4W4. S SUU44 4a. wOsj s- a~a.j a ~ a~ c4 &, vLWusa. 44g. =a.""c~ aW 4W -u L-ILaat I a. (3, -0 Q. ma 4M 00. 0a. it~a.. a -. wa.j -. ,0u
5-9U 8 U5U 1U5J lq0c ;W5UU za.*tj w4 wW-5J Z-s.1 Zo "L= 2wJ 14 U

4 $ 4U&P5j $-%a1. -L -wv-6 4'WPU d & a 4 0 wtp owI-J a~wZ. .U4 ^oAw.4 WN0W4
kuS 0 0 Ij 0a ot5J.4- USWJ E-u

4 #4A" 1 a.4.44 A4444 a tU 44444 44444 0 4 jj.44.4f AIjjs I..
U, 000 I- a.uI.A W Uhlk5-w. t- towwwwU6 WUAwl o M. R4464 4444cj 0 0 WLDa.~a 9L~~aa

a.~~~ .4- - U444A 4444
a'A USul

W6*



00 00 0 000 0 0 co00a00 000000 0 00

a cc 00 0 000 a 0 00000 0 o0000 0 00

a o 0000 0 00000 0 000000 0 00

0 0c0 0 000 0 0 0000 0000 0 (0

0m 0 000 0 0 000 00 0 00

0O~ 0e 00 0 0 00 00 0 00

0 00 0 000 0 0 0 00000 0 000000 0 40

Sn * 0 0 00A 0 0In 0 00 00
a S a 0 0u A4 ~ A 0 A
Sn a -4 0%. A A *S

cc *4 .4 4 z f-n

a 0s 00 00 0000000. w
CL 00 000 * 00t

0 * 0iWu J

UI U 09 *4 1- S U 0 * 2 -z *
&M cc cc z 0.. *.AM z 4 Z ZA 4

Sn C 4 UZ - 2 -j'w

w an a Z 24 0ac at 0. Sn-.

"1 ~ ~ ~ a. 2. 0; -j mu CtLx w lu 0 Sn0
'A~~~S an z Uwm L L

01 Ci s '.z P- > 0 * *
-A I Zi U. 4u 2 USnnLf 'A 4 G.Mmuoa 4 sa

Sn -9 8~ 4 % SI 4 M -ZWn LU WZz

4 S at 0 4 Snuac Sn a .1= .n 4 .21W 4 0
zz q- 2..w -- - .AZLUI. - U -

,g .- X= 0 1n. 0 . 4s ZMU LU 11 Lulo2S Uu au S

4 4 0 2 U oz z Sn4 - =n* 4 - - Sn =GI= 4 J-.4asa I a
at sa a 1- .L *0 -cc) Sn I- * - 0 a .2U 2 ' -0 ,0 22 0 1

C. 42 I- a C zzun ~ .uf~
U.~ ~ M-tA ul. I- nWU .U0 4 . a

- a 4 * 2 44 42514 0 - 0 Sn4 4 W~4~11 K

4 ~. a Lu2W U. 4...M 1 2 4* I.n LU.U wsalU



00000000 0 a 00000 00000 0 00000 *0000 0 020000 020000

00000000, 0 0 Coo 00 co0 000 0 00000 00000 a 00000 00000

a." A .4- 1

4 00000000 a 00000 c0c00 0 00000 00000 0 00000 00000a. a

a a.

zz 0 0N 0 0

a. 1 -9.

-d 51 AN A~C4 A IOII
a .

x -41-4' 0A lug SuI. w t c I X , Co' c 'A '

SC4 N* . IL C.
*CL

00000 0-au~ I. 0000 0000 IL 000 0000 0 000 000
a , %a ZW-M VO.4

4,2- 0 j a46~ ~ ~ CL C C o

- 117



a 00000 004000 0 00000 co000 a 00000 00000 0 03 0000 a

el 00000 0.005 0 M00 00000 om0 0000 0 3 03012 0

A

a

0 00000 00000 0 00000 00000 a 00000 000*00 0 0 0000 0

%n 00-400 44(poa (P 00 0 C0000 fOC 4 0000 00.00l000 0P "fOC
N 00 C4N N 00 CPC (a 00a *rvft a~ 4 0

C3 caa N1" N 4

I" 00400 N44.00 0 00000 N*-000 m 000010 Ooocwe 4 ~A om0 0
0% 00 N0.& n 00 -10 A 808 0..q" m Ch:00

Go00 3 ,Q- co 0.N <2 NO-. 2 304 N '3MA
-t Wy *.m .43. a . -- N I0~n

0 00000 00000o a co000 00000 0 00000 00000 0 03 0000 0
za
ua

lua

oLot

-4 CL

0 - InLo4 C

0 1 0 92 Q. L -0
a. 06 04 0 0 0A 'A 'A CL In

,j- - W% -4 ot Zfl 0to
0 L 0& " I C. M a. 'A CL 0..a0 at U93 vi

0 - OCIN 0 - N 0 C. a. -44 u

0.-.1" 59 NOMI S 0c"90S0 . -

4c w 6U 5- 10 M U o.t W_. W- "' 4 0- w . op P
%JvUaaf opw L &09004 1.) 00.04CI 0v1044Q w 4e 0a C 0

oa -.1 w'na. cc ~v uo5. a.W x c 4M 0 a. z Zd..4a
a.aut4 -5 49on 0u 2 c 00

a. C a. gm K54 wjcl a.C us "MuW4 444 a. v4W4 45454 a fN -
a..54amQ4 OCwaL 4.UQ acLWCL j5 N. 141-
-u aw.1awa4 Ca. a.. a..-. 0 (L-&- Z -.4~~~~~~~~~~c ;Q..i Zge5J2U14 -. 1U4 N *.411

- xWgU ZWN.J w ;UxJW ZW4ijW -P'. -U ZN.W 1
U 5 N WU .5N4U. 5 ~ W~. 4 W5 . 4W4W5 WfU.d . N .

xI Sa 44444 e a44 0L a. .5554 4.J.51 0 0 aM9WaLa a&a&aCada 0 0 a N0
I-N UAWW um I-W N a. 44q Kqc4 I.- t44cqw4 44444A N IZ0 Raaa.

46 0



0000000, a 0c 0 coo a00 0oco 000 a0 oooo

a 000 000 a 00000a 0*00000 a 0000000000

0000000 a 0* 0 0t 0000*0 0 0000034 0 0000000000

F-000000 ft 1"0 coc00a 0 000000 0 00000030000c

40 coo~d 4 "1 Mi 0 0 cc '1 0 a

4 0 On 12 el a
- a - --

.40000 a O 004000 0 000000 0 0000000000

~11999 0 4 4 0 00 0o

000. a 4 00 0Q N N0

0%00N In a 0 0 - - .

cac aa C cc a- co o a 00 0 00-C3* 0 (

000000000 0 000000~c 000000 0 0000000000

00 In4

C4 a 4U 4 0 aCM
'.q 4 . 0 C QW

4 us4 La VJ C
0. 46 4o I LV4 L i

'4 4L 19 4 4 ,

W,~U 3cnLU0
.4~~0 z Z= 0

Q~UU% ZI 4-CI

&Z TA 0 x-MOCKC.8-

a-Cjq4w 0z 8 ' b U Z- MU -
us 4LA . 1 2 Wv a u~Z.=

Izw 4Y 49 a 00 04P-Q 40 4 4z tl 4L 61Z U

119



0 000000 Oo0000 a 020000 000300 0a 00000 0000 0

0 0 44 00.24 -row00 0 00000 00000" 0p 000a0 00000l ON

0n4, 0 = m

4 0 000000L~ffl 00 00 a 0-.-.iq 00N'I0 a. .... N0C0 40 G 0L .

0 Cc 00 00 04- 0 0000 ccoa0 0

us l0 "

a 0 0443004 %4tf coo 4 cocoa9. 0#-GaL a 04-400 00000 -

4b

0S 4P 4

I 0 1-0A0C

-- 44f

L - 4* 0000 00300 0l 00t 0 0000 0u 0000 00C000w 0n 0

0t 0 000 0L 00000 0%CgU C 0004C Q 0000C 00000 3
'a 000 0VL 0j3j jlvo U1 J.O~ Jj m a

J co,.-jW Aj0 I WU4ku a A "' 14
44- u u A a u , Kl c As , *C1 c 2

(A 0 ~ ~ 0: L UMIW4W9IV4
U4" 1,4- " 111 4 I U I

4L4% Cuj 0 UM LI 4 WSM t UAIII..4 - a,4
%W*t INL I640.g _ 6

4.4,16. CLX ~ LU0 0 * 4 00000 00000 0 0000 00 00 00 0 00 0 0 0

14 cc 42 3a t =494w'
T ~ ~ ~ 4 9LiC4(L00t::us

412



0000 00000 a 00000 00000 a 00000 00OO0 0 0 000 0a 000

0000 000000 e00000 00000 0 cooa 00000 a a 000 0 cocoa*o

00,

-O-"-cc' 0 m 0- 0~ -90 NOW 0 M 4 00 00.

In Oa

ml- - . 00 -1 l- .J~0 .04 0514.0
l-g~~~m. -1 00 m'o 0 iU00 4 0140

74 0 .l 00 4 Cp 4n 4 01"10.

0000C 00000 a 00000 00c0a a 0o000 c00o0 a 0 000 0 000000

000a co000 a 00000 cocoa a 00000 00000 0 0 co0 0 000000

00o0 0VC000 0 00000 00000 0 accoo 00000 a 0 000 0 000000

Q 0

0, M- 4 g

IL. *O 4L 9 .9

.4 -A 0204 vC M&4' a

-a w. a S. 0.1

C4 N NL --
W) wftM. w 0.20.I CN

0. .bCW- A A L .; 0 U wmm0 0 5- C . .6 . 0

a s %6N * 0 C . 0 u 0. sve 0 ,N,

n tu0. 0 u n N U . 01 0 vI 0C 5. U o4 .0 . 0 n 5

0 u A4404 0 6 wI 0Wnn fO - 'A 0 VV 0 0 C6 I 1551.5

V~I U0~J Z, tt t a 91OUW! 01 Un VW LI 5- . 0 ! 4 Wb . ...

- ~ ~ v x-. ~.0 in . 0 0 - 0 - U 04 M&0.0 4 1 4 4 . U-

5UW ww V - :L -44,- N1CUR.4

121U.I.



00ca 0 0oo00000000 a0 00000 0 0300000 0 0000

0000 000000000 0 0 00000 0 000000o 0 o0000000

4 0*4'0 "I fNw4',0040 1" - 00000 0 000000 0 0040000000
tL 0.44 M4 4,4.414 0 000 0D oo a a 0 00 0

am- -G 4 m 0 0 0003 0j 0 0 0

00.40 Am'"momP4It3 I" ooac 0000 0000 0 o00000000
'4 1" 3 m8 ca a 8 83 a

10 -d "m' m.4N N N do z4 4' 4'.. 4 0 In .
a O.r m- - 4 N.

0000 000000000 0 0 00000 0 000000 0 000000000

0000cc 0 000000000 0 0 0o000 0 000000 0 000000000

ccz

00 0 0 00 0 0 0 0 0 4 00000 0 00 00 0 00 00 00

j Q*

%~ 4A a4 4 a ~
0u Q 4~ m4t
'.1 wl * 4wc IO- z"

a1 4zu Z4 4 -oc-4 wZA-

1u ae us 4-j 46.4L Wcw L
I-- 9L o- 74-vl wQz.I

4m,4

Z 4A t . j
Am 0 v. .. q- A.& j us 0:u I ji v

19 W1 I- a. 4 4- I 4

2122



0 8~ a 3 jm'. -

C6 0-4 C I

P.

:.j

0 a 0 coco 00,00024.2 0 00.400 CocoaI 0 042000. coco a~ 00-

:00

.

0 0 0 a 4 4000*00 00000 0 00000 00000 0 00000 00000 0 c0

0 4L IL
a1 0l 0

.j .4 G6 0 L L

0i 0 P. * .202 000 s 000 000S 0000000 0
z 'A c L OL I t C T
0 ~0 1 s s ~. r1

*0 0 . 00000C O oc u 00000c 0"' c000 0000 0c 00 00C 0000 0 00
a. utoj& Q ~ l-jl I j~vw WJW W

m 0 c V U% u~jll u .6 j4 Ua.0 W jC
'AI jf~g wvc A u 4VI j lagjW W c W n t A c1 .1W1

.0aa.w4 we. L l'm4 MwNwwc

0 0 4 00100 000001 0 0010 000 0 000 0000 0! 00.C j.,-A W

* 4

ut w

.2 2 2 000 000 0000 00000 000 000230



..4 ONlq 1 QO .0 10. . 0-4NO4' ' Nm q'A. ~ 00
.::a 0 .9 ' 'n (%40"NN 2t MQD440 1 00 4
Y0., v 04I-n N0 ~ 4 - ~ otN9 - 0 4 1 -104

.. 'a" Q1.QO Q AN4' O 4% 0.1 4 S 0.n9'41 4 v CN- N A

"eq .4 I.-n -- d0

I0 ace cocoa 0 00000 Occ4000 ' 00000.. cocoa9. a .9 coca 40 - O000

coo 0000 a 14 00000 4'00 0 4 0."000 ' 0 00,0 a f000000

000 00N00 a9 coo . 00 414 coco 000 * ... 4A- coc .9 0S8.OC30

ac c00c000 0 00000 00000 a 00000 00000 0 0 0000 0 000000

000 00000 0 00000 00000 0 00000 00000 a 0 0000 a 000000

0 a 0 000 0000 0 0 00 0000 0M 0 000 0C000

00 P000 0 0 0 0 000 m 0 0 0 u 0. 0000 0 00
'A, m 1 m 4 CL 'a r ' 4.0. 0 In " I I9

0, '" I
JCL'i QP- *

" 4 4a 4ki O 9 k

In Xq 4,w m4 V C, , a L x V C C

II;-C6 - . C6 C04 .4 lwjA-
=Q u 4 ;QW.! *01 XW a. X 4

a. 04 W me0J 0 CWMA=a. 41 a
W&Un 4 4 " -4ww w W4 - 4 P 0 0L . 0, d . 440

a." a. a. a. .a a. A 0 a
I" at% 4h z I4 0 G ~ z C 441 4.4. V04 l- 414 0 2 (S 0.0 o 04

a. 0000 6 A a.Coup . 0a0 44 41 4 4 0. p- .10 0.%-
A L 40UI 0.4m a-*4jdA er z0 a Io0 o wa..4

0VK C4' 4'4 44 -4% - at.-C

4 4 41' 0 4 4 44' 1 I- A 4 1 24 4' . 4 0- U I.04 ' A 4.0 UG



0o0 1" 000P40 100 m -,30 A 000-00 a 0000030 03
0 1" Q4000 q430 4 00 ' 41 000n 0 00013 0

0 0 4 000 -0 *131-*U 0
0 * 4 WO 1r -no In ^0~4-~aodl

(3 4 44 1J-e a 4 4 0 4
N

000a -'0040 00 '10 q 02 00000 0 030
4 0

3 00 43 8 3 a3
0 0 0040 0 Q0 4 fs 00 00 A 44N 0

A co a 0000000000 a 4*0 0 cc ai a- a 000

4 0000 0000000000 0 000 0 000a0 000000a 000000 a

00 000000a co.c Ooa0 000

000 0 0000000000 0 000 0 00 0 0 00000 0 000000 a

0200 0 0000000000 0 0020 0 00 0 0 00000 0 000000 0

000 0 0000000000 0 000 0 020 0 0 00000 0 000000 0

"33
I" I"I- S

000 0 L, 000000 0 00 000 * 0000000

01 *6""*a 4

CL 00 00 l5 000 00 4.a

90 wt J- St ' L

4 ap0 L ' !C . a SI6CM Wt
a - CLA 0 'A t" 2 1 * U

c -1*I w L MI
OA 44 i 4A 2 Ij 00.L

o0.4 029. 4I tv I- -1

1- 00.. ! .4 -4 a - 2 w 2
0 awmw~ 4z 21 2.44a WM~ 9 ZXA

96 - w. .M us

a ~ I- -i -W4l OZ C

0- 0k L U . 4 'U4 U 4 fZ'"

Oj 'Up. -C

C6 -t- I- -= ti 46&L4

.as o:J" - 0 Lw w- S. * E W--

U d . ~.J EU24. d O .a1- * U~Z- 0 0 J125 I



01-0 0013 42 N N ,. ,0 aA*~GDrp.000 001, 0 32 ~ 4..~ 4
RIA~n 0 10 A 4 404 4

0000000000o a r 4 0000."0001..4 4 Aa", .13-000,00 4a

888 3 8 a4 3 8- ~

Om 444 _4

144

4 0000000000, 0 0x 5''000'04NjA0 0 W 0 4
a. 0 .4 0 05' c040.r -4 4 c

In ~ N44~-..O N - - 4

- 44

I.-1A14 - .4 5 -o4- .0 4 4

0. ZS.g- - 0 4* 4

- - 0--Z - .

0- M amO -2 4

.4" - 4 .4. *.tf.. 5.. 4.4.
N 4 0Su-4 *j* 4

0 -wm13 M CL of'A 31

IndU W

4 - z 14 114

0~z~l - 0J.0)

2j cc9 0 -A,3I.zS M 44, -c 05 4 -4*
cp- UI. 'n l= 9. -LQ- -. *.0't clnm~

0zjaom w kla *ZA4 o o '4 *.4N 4 'L U. L. 'A

mml- -z w04U 0 =3Q 0 m4s wQw zz

c3w m " = b. W LOXZ &

a) j. 4. x. 00000

0 0 2 10J. - a.4. 4
dc-40

6.11 0 4KO

0k61. 4 0 - 2 i U0.0J

0. .0.- 0 I..5 UflU-0- - .01264

00 . ' - 'I.Z 0 0 .05.SJ.4



#.4 * -40 0 ap "4 A .

NQ4N -
'n

'4'OLmo a0-~ Am

o No
'OV-

000000 04 0 0 a InA

A 0 A Aa

n -4- 0 . A 4

N0-v a4

ANA ~ ~ C 4 4. 0

0. N wo ac N '

A 4 .. 30%

-N."l &. 00o 09 0
0. A 0 N a A 0 = W a 0 N. 0. ' a, '

.440* 0 A .4 N N f

CL00' A Al 0 02 0
4A0..00.AN. 

6NN 03

4

~.4'C 00000 0 0 . 127.



LIST CE REFEIDENCES

1. Nazticnal Eureau of S-arda-ds Spaci a!P ?'blc anc r.
500S7 Fderl L. ~jjIEMrt: A -Cmpi.aicn of

2. :es:et' Pvate- Sector Surv~ VS Cos=t CS,:t:C15Task Fo-re Rspcrt cr Autcmated Data P:oc:Fssi 13

3. Karst, P. A., The Ccst of Ccte:itivs Automatc-1 Data
Proceszq Acqu. Icn1 resear!:Lp TNA vesty-xv-

AFB, Alabama, April 1979.-;:

(4. Naval Cata Autowaticr Commard Sld s~srttoLf
Cyc le "araoecent cf Automatead Informat ion S f ms 41~

5. Arthur Ycung and Ccmpary, An An,1.12sis of Private
industry Low Cos" Ccmutn -ta~~ 7--s4Z;

6. Off0IL-co. of Federal P:-ccurement Pic, rosa.fc: a
.gnifSim Feleral Procurernent tem 26 e 1r ar-

7. Re~cxt cf the Committee on Go wernmental Affairs,
Unnted States Se 1,ate Ferort NO . 95-715, Fsderal
Acustc Act of J107, 22 MIarch 1978.

8. Booze, Allen and Hasilton Incc:;o~ated, Defense ADP
AStudy, liashinqtcn, .C.:

9. office cf Managemert and fluiget, Ac Tea
,E.S ~tC t eeal Data ProcessinajRejor~ani-zat~P,-

10. chief of 3aval Ooe ra ti4c rs Publication OPNAV
P160-S6-83, !A PflS PQ~ pLi ae a,1emn
Stn:ar. -du, ctovse I aaeet(~

11. Normile, J. J. and S~.arum, B. J., "Navy Acquis-4-itio of
Large Scale Computer Systems," Nesf-t&r 'November,
1981.

12. ADPSCNOTE 4235, g2ntractinlls 1,S ADE 15 June 1981.

128



13. FIPS FUE 4i2-1, guidae±lnes for Bpnchmarki ADP S s

11, FIES IUE 41272, Gu Idlin-,,e o r. Construct.:ig Bentmprks

15. Federal Procursment Resulations 1-14.11, U S e and
S.Recifications of ETEr is I-P nyst,

16. Federal 'P-o~erty lanaqlvent Regulations, Code of
Federal Begulationls, Til 41,* Cha: 101.

17. SBCNAVI!NST 5237.1, Automatic rata Processina Equz-22-=
Reutjili;zgtion P:ogj37IyT

18. SECN.VINST 5230.6A, Deljgat ion of ADP Arca
_t , .i-tdo and Acuisition~v~~n Thre' a,~

19. Federal ?:Ocu:-mnt Rsg ulations, Code of Federal
Regulaticns, Till 2, Ch.Eer 1.

20. SEEAVIIS'r 5236.3, privagu, Fudig ;nd 0ths:
C t J.f 4c at t.on s R e q =I: P:ocureTEFn of ;"PEF7c

21. Deferse Acquisition Circular 76-27, Automatic Data
UccSSI~ng (Dp) Cotatn,15 May 19,31

22. ADPSCNO'IE E236, AD? rcToosa, 7valuation and Selection
Guidance, 30 Ma -Ell- &

23. SECNAVI1NST 10462.18, .2artment of the Na Automatic*
Data jrc g qssin. anevwa~n~o

2Ls . COMNAYE AC memo Ser 10-261/1467, ADP C',rtract
Adistato~ by. th c Autcmat,-c Da~a P oalIQ

I ,- 2 E JTe I_2_

25. Pcllcck, K. X., General Accourc1 Tstimony to
D~,feiEse §ubcom' - om ee or pg!7nI"eaates3-ou5 B ReprcSenTat.es, 4as E~on
C., 21 june 1983.

26. Jo"int Ccnference Report cn thq 1984 Defens4
Apprcpriation B ilt 1. Til I unl-n aZI

flA~1~.Washingtcn, "'b.~eato

129



27. EXECUCC! s yste ms Ccrzoratior !FPS U zer's
Reea~S= 9.0, Austin, VeXas, 1S§3. -

28. GAO Fepcxt, I on-Federal Computer Ac uisitl-icn Practice s

fqt"Ac'd:, 7 -- - --

1.30



INITIAL EISTRIBUTICN LIST

No. Copies

1. Cef ense echniUcal Infcruaticr Center 2
Camercr ctati(?n
Alexandria, Virgizia ;21314

2. Librar Code 31'42 2
Nival lostmrduate Sckool.
montereij. alirorn-ia 939a43

3. Naval Pcstrg~aduate Sc~ool 1
Coaputer Tachnolcgies Curriculum Office
Code 37
monterey, California 939L43

4. Associa-e P oesr Ncrman R. cns, Code 5L4Lb 1
Depairtwer~t cf Administrat.ve Sclences
Nava iPoslt raduate Sclool
rcntezey, California S3943

5. Assistart P:ofpssor tan C, EoqeCd 'B 1
Eepartwent cf Administr tiv Sciences
Naval Pcstq raduate School
Ponterey, CaIfornia S3943

6. LCDR Stahen L. taliue, SC, USN 3
Eoc 11
NSD Yckcsuka
FPO Seattle 98762

7. ICDR James M. DeLo~erzo, SC, USN 3
COHMIANSUEFPAC Ccde 973)
Coronado, CA 9A155

131


